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POPULAR MECHANICS SHOP NOTES, 1906" PRICE 50 CENTS ASK YOUR NEWSDEALER 




YOUNG MECHANICS WANTED 

FOR THE NAVY 



The recent addition of several large vessels to the 
Navy has created a demand for mechanics. Good 
opportunity for promotion to capable men. Outfit of 
clothing free on first enlistment. Rations, lodging 
and medical attendance in addition to pay. Age 
limit for mechanics, 21 to 35 years. 

The pay in different trades is as follows : 

MACHINISTS, $40 TO $70 PLUMBERS AND FITTERS, $45 

ELECTRICIANS, 30 TO 70 COPPERSMITHS, 55 

CARPENTERS, 25 TO 70 BLACKSMITHS, 50 

FIREMEN, 30 TO 35 SHIPfITTERS, $40 TO $55 

Young men without a trade, if between 17 and 25, 
can enlist as apprentice seamen and be sent to a 
Training Station and fitted for the duties of the Seaman 
Branch, and for the lower ratings of the Artificer’s 
Branch. 

Extra pay for continuous service, Honorable Dis- 
charge, extra duty, etc. 

Only American citizens of good character are 
accepted. 

Application can be made at any Navy Recruiting Station or by letter to the 
BUREAU OF NAVIGATION, 

NAVY DEPARTMEN I, WASHINGTON, D,C> 




Founded by Mathew Carey, jrs>. 
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HENRY CAREY BAIRD & CO. 

Industrial Publishers, Honk sol tors and Importers* 
81 0 Walnut Street, Philadelphia, Pa., lh S. A. 
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lhn 'ha on Sanitary Srimre. Go* Fitting, Plumhiny, dc.; 
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ESTTfease State the Subjects in Which Interested 



Just Ready— Dieterichs's Friction and Lubrication 

A Treatise on Fridion smd Luljrie.fi linn; Oils nod Fats; 
the Manufacture of Lubr teat l ug i his ami Fats; Paint Oils 
ami. of i"t re i l m ^ : a m 1 1 ti i ■ f "ns Muk of OJ ] s. By E. F\ bl eter- 
irhs, Member of Franklin Institute -Member of Nitl tonal 
Assoc, ul Stationary K nn I nmrs— .Inventor of Dletorlehs’ 
1 ' ei] vii-i Ileum l m I n rSea ( in g Of I s . 

One Vol t( 13 jn,* t |irlre $I. 3 S, free pontage In 
any acUlresa In ilia wnrltl. 

Co nt k nth : I, Friction. If. Lubrication, LIL Oils 
and Fats, IV oik and Fats of VegErtahlu Origin, v 
Clarify Sin; iinri Blenching Oils ami Fats?. VI. Mineral 
Oik. V'll. Vegetable Otis. VIII. Manufacture of Lubri- 
cating Oils. IX, Valve Oleum Oils. X. Leather Oils. 
XI* Adulteration. XI L Testing, XIII. Solid Lubri- 
cants. XIV. Fmetteril Suggestions. XV, Lubricator* 
ami Cups. XVI. Specific Oravlty; Index. 

A circular ahutring fail Tahir of Content* sent to any 
addrcrtx in the world, ap}rf tea thin* 

henry carey baird & co., 

810 Walnut St., Philadelphia, Pa., U. S. A. 




H. P* Working Model 

t, 7Pi 24 in. X 14 in. X 12 in. 

&liL ' long high wide 



Complete set of working drawings of above Wa I Vs 



Beam Steam Engine.... $ 2.50 

Complete set of eastings for 1-fi Jl. p „ , „ 1S.OO 



Complete set of caatlDgs, % isize. t-lGH. V 12.00 

Exceptional opportunity for an ai nateur machinist, Flue 
for show window attraction. 

Trice of engine with bn! lev complete. + .. ...... .$100.00 



CHAS. E. DRESSLER & CO. 

141*147 F.ast 13d Street New York City 

Manufacturers of th* 

DR. FRIEDBURQ BUiNSEN SAFETY BURNERS 

Makers of Models fur Inventors ami for Ex hi bilious, 
Experimental work ami Develop lug of Inventions, 

— .Moving Picture Machines 1 1 “• — - • 
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A TTTUMN T .S jrolrlen days should ho tn&cle 
i\ n i ost i >rofi tab S e f o remruier of i n- 

ter'a frigid ruign by following the example 
of 1 hotiduttds who havo found to their riel ight 
and the good health of their bank accounts 
that the 

Peck-Williamson Underfeed Furnace 

SAVES 1-2 (O 2-3 ON COAL DILLS 



TFe might grow eloquent ourselves in telling of 
this mtjdcrn furnace-uuirvel, ’With (tlliht: fire an t.np t 
which gets a-s much heat out of the chhipnxt coal us 
lliiih- anthracite will yield in an Orerffled 
Wo prefer, however, to speak through the euthiiS* 
iastLe and voluntary testimony of those who It now 
imd want, others to know the exclusive, saving; 
lasting worth ot tho Underfeed. 

Mr. Joseph A. Warden Writes from Cumberland 
Mills. Maine, and Maine folks knuw just what cold 
weather is; 

’I h-ava uattfthf Undtrlccri FurriaC-P OTIS Wlnt*! 1 
Wh r» ENTIRELY SATISFACTORY ramulta, I find that 
a ton of of soft slack cool will to a* tor ■■ a ton of 
anlbrucil* coal c.jsunfi TWICE as MUCH. W*haV4 
nodu»tlnth« hoo*a aid the furnac* camumei All 
Sat And imoke. The h«M la ragular and wfl have 
abundance «t pur*. warm air." 

Our Underfeed booklet U crowded with facsimile 
testhnonials just as cheerful. Can't we send ir to 
y on ? Heat i n g pi h ns ftn d fejr v ict ■ of on r K n pi no er- 
me Department are y ours— FR KR. Write t- eday, 
giving name of local dfisUir with whom you prefer 
tn deal. 

Illustration shows furnace without casing, cut 
out to show bow coal is forced up under tire/ 

The Pfck-WliFiamscn Co. 398 W, 5 rh St. t Cincinnati, 0 * 

Mr. [>&aEer F Write iw &ur Froposlttoa af Profit t& YOU 








A $20 WATCH FOR $ 6.45 



Three figures fall I'ftftOlEy whftt w? ard cliiiri(r— X.-'llilir ft f eb "i 1 Wati-ll 
far £ , 4; r ,' w e d-.-n t cl.Hii, LI ml Thi- =s jLfi" 00 w.Hcli it ft ¥ Vi waHrli, 
hut it 0 a; * .11 im W um, ,v l. ;>lim( waicIi nianufaL-turor, befiia lirtrd 

prr-xed. f-ir ruaily fa^ll, HKeMJy - I I ux H-*, 1 "” wrOTh* '.ValchtH 

Art iiiEIt htsill I« rHml lit £1*1 m Timm .* ml douht that we wmUl 

a-hni.«Miia tiiftu 1.1 (fen, Ion fur or j:l», hut il.ix w.rnlrt inwN 

i ^rii-AL liti iniit nf 1 -fthor, urn! yS|H“ll!-e. in lll-n olid riur ptPi'iflt 

would, be * littk tnoro than it im ht fieJli.Mf ttat vm.-rli diri'HCt t'* (he O'H- 
flUkd-ef ft( sta 4 V Tiik E'VtKnn.t IVaicU, VhlCll WO r'lf.'t lit £ ■ I." i*> ft 
Hiei Jan-n.Eu. ftnefy Kihun ■ i ami perfectly mlj.i'i.-il inrwcinent. 
II hnr >| |H " a|lj‘ *ot**l.hl jvwvlA, rlt|*i band, jmi«nt Mifu I ftlnr, eiuiiu i?L&d 
dial, «mn priixat.on liidiilifC, Dotbl* Ursitse Cam - . ttKsnv* 

llfiLe-lilD and h.1 :: Pi.-ij cit^rnn-il. KtS" -tl TCitch i'- Hn»r. MV hi}' tiln*d r 

!««<' L am] n'ltiiJab'il. luifiwr 1 ,MH'i n k Hid tii-tury and hulhl the cjne ami 
pinvijinr-bl nr i- U'-. iiia'-tHi ij-.'ft U'm:. 

C\:p out tl. x -t Lvim-iIx. ii cjU and u all it Ini us to-driy v. ,11i j’dur name, 
|- -Hofllre h-l'Lros^ .'.nil nenM-'i is-fri' r rdllce. Tell us wbetliar yuti 

msoL ft I n.rj i, ' H or Pint's iy,lI ti and v* . will M’lid t h-f- w-ft-t'-'lt Lo your 
iHTWNx ipflftrc nl Mir, If il ^|i‘i-|iis Tmi, .ifti-r a ou refill tfXaueuahoil, 
cajm-s MUM-rit s' IT ii ti >1 .-yviY-e- i*l i ftvir- h ami the watch Jb 
V.iur-, hot sf :( ij ill - ■ t p|i.'.:iii'- y iu n L tilrl'i it. ti> in i Hr ft Kji'x^r 

AJT-Vfmi t-ii AiiJiv s:i‘ 'nil W (dfti'pfl ill the- fr nt cute nf tho W-Ylfh 
we s«nd jfira and lo *lw H.z rn-t- -jiei-. wu will --i ml ■ hpabtifiil 

guiil-J-ftid w:i.[,:)i i'll it in. Frw t. HuihT„ The ITi-L yatlcnml Hanh nf 
Chim^ij CajMtal 



NATIONAL CONSOLIDATED WATCH CO. 



Drpt, CHICAGO 



These HfTO tell eieclly 

f)oirt£— selling a Watch tor JETS 




THE NO, a BENCH; ALSO MADE WITHOUT CAUtNET 
Write for Catalog arid Prices 



[46 South Ionia Street 
Grand Rapids - = Michigan 

Lerje-d Manufacturers of Manual Training ani Home 
Benches i u Hit World. 



Please mention Popular Mechanics when writing to advertisers. 
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Contains a dozen improvements upon the beautiful toned instruments hitherto 
made* Since 18G8 f when our lirm was established* the WING PIANO has been 
admired for the sweet, pure tone produced even when played vigorously. The 1 9*06 WING 
has so far surpassed even the tine 1905 WING that it would not be recognized by uu expert 
musician as being from the same factory. We are willing to risk more dollars to prove this 
to you than it would cost you to come to our factory and listen for yourself, even if you live 
in California. Can we better show our faith and confidence? 



Anywhere oil Trial— Free 

Wi‘ pay the freight and other charge* in aOvnncH-fmr funds — no hkhjhi, ofuiir luistomansln advance, IVfl plat^ it in 
the smallest town in the United States just as freely as we would in New Turk City. There te absolutely no risk, expense or 
annoy nin e. You Ran try It, hi your home for SO days, get Hie opinion of year real and disinterested friemli?, can compare it 
with others. Then If you do not wish to keep It. we will take It back, entirely at our expense. In this way you will not he 
'"talked Into bus log." as you may have been sonnet line to your lasting regret. Moreover, your mends and neighbors will 
not know (in what re hub or at what price y on purr based Aleuts ills rinse your business to make other sates. {Yuli know 
how fast agents talk.) This, however, is or small tniporlauea eoiiipared to the beautiful,, sweet tone you get in Til K iuqq 
AVI Nii PIANO, I Wen the savins; of many dollars Is of less importance. Any American home wants and UI>KEVES the 
best and sweeten t . V ou ha ve it only In THE UW W 1x6 Pi A N t >. 



Sold Direct from the Factory and in No Dther Way 

For this reason YOU SAVE PHOM rs TO *ax>. The MN ? (I FIASCO ymi buy at wholesale— at the cost 
of making— with only our wholesale profit added- THERE'S THE SAVING. Agents would liave to be paid, 
if wb had them, Salesrooms would have to be rented if we had thorn. Local advertising would bare to be done 
and paid for. All this would Increase the cost of the Plano, If we did it. Dy selling the Plano direct to you, 
we save you from $75 to &200. THE lflOfl WING PIANO is in a class of its own and NEEDS no agent to talk 
for it. its own sweet tone yells it. 



0,000 WING PIANOJ 



^ are recoin me ud«i by thousands of satisfied tmithuferii m your $*ate 4 and every one of 

prominent orchestra leaders, music teachers aiul 



IN SS YEARS OVER 40 

have been iiian irUctu red and so fd* They ... 

the l fulled states, by Keren governors of States, mnstcal colleges and st-liMs 
muilciani. Our iiook contains names and addresses, arranged by States, 

THE INSTRUMENTAL ATTACHMENT 

enahlefl any ordinary pkiver to Imitate periwtlr Hi? tour* of the MANDOLIN, GUITAR, HARP, ZITHER rueI ftA-NjO* 
improvfcmeflt l- patented and can he had only Lji the Wing Plano. 

WING PIANOS are made In our own large factory— of choice mate rials thro iigbcjut, hy very experienced workmen, Tli3* ex 
plain? their great durability, 

A guarautef for IS vearA again xr nnydefectla given with ctrit WINT; PIANO, We take old. Pianos and tugunK la fair ex 
change. Eany monthly payments if dt-siYtd, 
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We are one of the very few firma that have been in continuous business well toward & 
century. Wc have been study-rig and learning every year of the full thirty-eight. 
But the very recent discoveries of our Mr. Wing. Senior, give THE 19Q& WING 
PIANO such greatly increased vibration that the slightest touch brings forth a su 
prising quantity of round-mueical sound. Even a young child and before the firet 
less on — can produce this. They therefore practice easily without fatigue and 
become players! THE 1906 WING PIANO does not require vigor or strength to make it 
respond, It in BUILT to be played upon by hands as delicate as those of CHILDREN, 
but has such a reserve of power and vibration that it charms the adult pianist also. 

Many pianos you ace advertised arc now built to be: played upon by foot power. Chil- 
dren do not become musicians on such pianos, hut are worn out in the vain attempt. 

You and yours expect to live with your piano for a Lifetime. You 
want its refining influence upon your home. If it is heavy touched and dull 
of speech no one will learn to play it. THE 1906 WING PIANO will be 



WING 
& SON 



sent free to prove that it kiu more real life than any you have ever heard, 

YOU NEED THIS BOOK 

I K YOU INTkN T> TO UPY ANA PI VNO, u hook which gives you the Information 
po^essed by experts. Tt tell^ all about, the d liferent materials nwad* the way i!u**e jHirtsi 
arc put toKeTli 1 t, w'bftt catEKos jdaiiofituBcEoutof repair. It mak».s the selection of a 
piano n»*v. n isahaolnfely theoalj book of Us kind ever published, It contains 



many large paces a ndHIust rations. If read carefully* It. will make you a Judgm of 
piano quality. U e #n- n<l Si free to anyone wishing to buy a piano. 



Semi to-day while you Think of It. a postal Juki giving jour name 



and address, or send us the attached coupon, and ilir biK?k of Information; 
ml mi full partkMi hire about tha Wing Pjano.^with oncee, terms of 



paymenT. bn 1 ., will be sent to yon promptly by mail If you think 
of buying. 




isi-m 

Weal Ufh Street 
New York City 

&rud f» fftf iroMe 
firtfi fTffrfrrw refit (rrt 
t.tel'l/ 1", ffir fiOfpfr >>f rv^rijub-tr 
InfurmntUni nhnuf Pfnuw#, 

frf^i ‘t prirr*. it it 1 1 irrufM Uj fMjf- 
tHfttl up lliHtf fHmrtfU. 
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are accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools. 

THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 
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Water For Your Country Home 



I F you Jive in the country there II a way for you to enjoy 
<1 fit the comforts and conveniences of ^ city icntcr 
supply w it hour a penny for water tax. 

It is accomplished by the Kewanee System. 

With the Kewanee System you fief even nutrn then city 
service, because, in addition to every ben eh l the latter 
affords, you may hm« - .S’rrf f rtvifir in your bathroom and 
laundry. 

* * ■■ * 

The Kewanee System j* vastly explained; if consists, 
simply of having a, Kewanee Pneumatic Tank set in 
your Cellar ur buried in the ground, 

The waterfront ytmr turn irdl \tr cistern » pumped into 
the Kewanee Tank. 

From the tank the water i* dr' flared under ytfcxmn to 
the laundry tubs, kitchen sink, bath rooms* Ou tilde hydrants 
or wherever wanted, 

When the tank ix half full of water, [hr air w Such originally 
filled the entire space will he compressed into the upper 
half ol it, 

It is this pressure everted on the water which delivers it 
to the pluFiihiii(j fixtures nod hydrants. 

An average pressure of +0 pounds may he maintained 
under ordinary condemns. This will carry water to a 
height of 80 feet, thus affording *picn<i(d fire protection. 

You see that the HU Ifiwl, while perfectly simple, is based 
on a thoroughly rtricniffir plan. 

The kewanee Water Supply Company was the first to 
tpij/fy this principle successfully in supplying water to 
country houses, and after frit years uf experience, the 
system has proved to he entirely and it h rapidly 

growing ill favor. 

ffrer .fl.ono ATcitYiHfM Oufrtts «ow? in u& . 

The old style elevated tanks are passing. 

Because they stand no show in competition with the mod- 
ern. no- trouble system— The Kewnnee System. 

The nfd fashioned gravity system meant pumping water 
lift in order to gel it dfllfN again, 

Now, to give the necessary pressure for fire protection 



and service, the elevated tank must he located on top of a 
tall tower. Thii is expensive, tin sightly and unsafe. 

The water freezes in winter, becomes warm and stagnant 
in summer and repairs ere e big item of expense. 

The attic tank doesn't give sufficient pressure lor fire 
protection. 

Its weight is apt to crack the plastering, and when it 
leaks (as it is pretty tfUTY IO do) your house is flooded. Just 
one such expensive accident may cost you many times the 
price □! a Kewanee Outfit. 

Which dl-Jillrtf flood the house because the tank is rest- 
ing on *t /lift yrunml, where it Can do no damage. 

The installation of a Kewanaa Pneumatic Water Sys- 
tem in your Country home ittcunsr 

-Plenty of pure, fresh water, 

— Cool water in the summer, 

— Np freezing water in winter, 

— Absolute protection From fire, 

— Decrease in insurance ra£es, 

— A plant that will last a lifetime* 

— No expensive repairs,— 

— It solves the Country water problem completely. 

The k(wara« System will take cart of fiN your needs,— 
for home, garden, lawn, Stable!, Poultry houses., etc. 

* • * * 

Our IkewAnGfl Outfits ar ? complete* 

Not an engine only; ■ which in iticll Cannot give you a 
water supply, — nor a tank only, which is useless unless you 
have some form of pumping power— 

—Bui we furnish the whole thing, -« complete system of 
water supply. 

Our engineering department is prepared la solve your 
water problem*— no matter how difficult that problem ma:y r 
now appear. 

Kewanct Outfits arc made in suited to the small- 

est cottage or largest building, or group of buildings. 

We guarantee every Kewanee Outfit to give pt vfert 
ffert'/pf. 

Send for catalogue Nn, 14, which tells inhere Kewanee 
Outfits, may he found in your state- Free af ydu mention 
i his paper- 



KEWANEE WATER SUPPLY CO., Drawer P, Kewanee, HI. 





THE PNEU -WAT OF LIGHTING THE GAS 

Lights the Gas from Anywhere, No Spark, 

No Battery, EASY TO INSTALL, 

Complete Outfit with Instructions delivered to 
you upon receipt of $2.00 

PLKICCT WORMING GUARANTEED 

Hundreds of Thousands in Use in Europe and U. S* 

PNEUMATIC GAS LIGHTING CO. 

160 Nassau street, new York 

A GOOD CHANCE. FOR AGENTS 




We Will Teach You 

Uir- liKAl. ESTATE, HKNlSUAl. BROKERAGE flu-1 
L\sr HAM I BUS1 XKSS b> Lu-Lll, This Isi vmr ■ ]i- 
jmrl unity to - nt‘i i-t'it whbout i-npitHl. (>U# of our 
nuiile fiver the flret jear atter twk- 

Suu ' I nr (reurse. 

By iTiir system you cun 1 l-m cti the buslne** and 
money in u fi+w week* without Lutt-rff-rlox 
wlih your jii'CAi-rii iK*yun^iSoii, Alt ^reidiml^ np- 
I ■ i 1 1 1 1 . i n-f. i:^-. -LiinriTe^ "A leading hueribuTiouul hn-k- 

(n'lvi-'n mich Win will IliTBl'h - Iiv ibalaMi* mil 

esuu j ami in vm-^i meuis. .'UHtinfrale with and hells 
yem make a Uirao, -tcndy Lm-n.iiu*. nur ro -opera - 
tlw iuethod^ Jfisusv and nteadler ptrulltis Hum 

ever before. 

Every Imsines^ run it cntfauH In or ■■spt^niw to en- 
in tin* Ren ] L.-Inlo UlKiln'** - unifd l at i- IliL*t 
i.f i nslroei ioti [t wilt lie of jrveat n*isl*l iirut* 
r.i pHt-wins iu all lines of hpidijesi^ Dies* 

iIlmUpu nr Invent lilt! So real i^SUf, 

Fl’[ L cm'RSP IN COMMERCIAL LAW OIVCN 
KRi n TO K- VERY REAL ESTATE STUDENT. 

I Oil FHV,y. IMinK Ip vatimMe innl TntereHl ing amt 
tells Low Viir ''AN SCO 3 ; r-:i >. write for It. 

The CROSS CO. Chicago 




LAWN VASES 

Suitable £m- the Campus, Park, 
Lawn or Church Yard. The illus- 
tration but faintly portrays the 
beauty of tins vase. Well 
made of beat concrete. :10 
in. high, 22 in. across top 
of bowl, 14 inch base. 
Shipped securely crated for 
our Special Introductory 
Price of only $5.00. 

Extra special prices in 
quantities of one dozen or 
more ordered at one time. 

We manufacture the ma- 
chines that make these 
vases, also our Concrete 
Hitching Post* A rare 
chance for men of small means to get into Ft 
profitable business. Write for descriptive 
booklet of the Medina Special Molds for 
making Vases and Hitching Posts. It is sent 
free* W rite today , 

MEDINA CONCRETE CO,, 28 Court St., Medina. Ohio 




A Chance for 
YOU to Make 
Money. 



EVERYBODY NEEDS AN ACCIDENT CASE 

If you don't know how to treat ih eut or bruise or to relieve a scald, or have not 
the remedies at hand, you should get acquainted with the 

U. S. EMERGENCY CASE 

at once. It contains 18 articles all necessary to perform work mentioned above, 
and also a valuable Firnt Aid Handbook. Pure and Antiseptic* Price, 
complete, $1* Money returned cheerfully upon diss atisf action* 

U. S, EMERGENCY CASE CD. 25 Weaver Building, Utica, N. Y. 





Your Own Electric Light Plant. 



Wfl have CotfAplftu outfit* f«r re*i ilen twia of any mjz-l 1 , stmiJU'er hornet*. camp*. ibi 'ti'ifl. r-t bool*, 

fount -ties* yuebm, eta. Leery detail htrLuifodf Tory in uteri al; abmlntPiy practical, fern 
elm pie no electrician HMiuired. Light all the time, as morage buttery Inrladod, 6u Caao- 

llnc Hjinluaa psi-d give plenty of p.,w»r f r [.inn wnier, nawm* wend , r -frige ra 

tlon, MC, Wo would like bqi aepd every leader of rupultr Muchn n i i:u mhn 3 k IlJujJv to be 
bitnr.Hti. J uur BCr* ilO-putfe Catalogue dewrrihi oy.-r !H0 different erntritra. Andreas 

Sdacttru JJeiwirtineTit 

RICHARDSON ENGINEERING CO., Hartford, Conn. 





A South Bend Watch Keeps 

Ship's Chronometer Time 




Every sea-going vessel Is compelled lo uurry a tested 
and proven nwurate Thronoraoter. Tlds chronometer, 
which often costs thousands of dollars, Is under the 
walehfui carp of the officer responsible for 
the navigation of the ship, >u one but h> 
lfl allowed access to it, He guards 1 i i_ r ■ ; L 1 1 - r 
every change of atmosphere 
and temperature, all jars, and 
jolts — everything (hat could 
possibly a itect its time-keep- 
ing qualities, for upon its ac- 
curacy safety largely depends. 

Without it, locating the posi- 
tion of the ship would bo im- 
possible and dtsHflter almost 
certain* 

Now, every adjusted South 
l>end Watch is timed and reg- 
ulated until it keeps perfect 
time with one of these most 
a c c u rate eh rotioiuete rs* It 
must keep time throughout 
teats that are many fold as 
severe as a, watch ever receives in ordinary every-day 
use* for it Is baked In an oven heated to too degrees 



Fahrenheit, and kept for hours la a refrigerator below 
freezing point. 

South isend Watches carried upon long sea voyages 
vud protected only by an ordinary watch cash, exposed to 
every variation of position and temperature and 
Ihe ineessitiii v, : ration and. roll of the ship keep 
perfect tune, vvoikI for second, wiih the care- 
i ull y gn i l rd ' 'd a ud acc urate ahl p's ehronouieft i r. 

I v-tv South Bond Watch also keeps 
time In every posillou arid Is 
not affected by the jars and 
jolts of railway trains, horse- 
back riding, automobillug, etc, 
We guarantee them to be sat- 
isfactory time-keepers. 

They are sold only by 
reliable jewelers. You can 
get them nowhere else, If 
your jeweler does not sell 
them, scud us his name and 
we will mail you an Interest- 
ing book, “How Good W T atches 
are Made," and also a little 
device illustrating the manner in which our watches 
adjust themselves to every temperature* 



SOUTH BEND WATCH CO., Dept. 44, SOUTH BEND, IND. 




Here are a few exquisite articles of choicest quality from 
our enormous stock of jewelry. 

Any honest person can open an account on our regular easy 
terms: %0% down, 10% per month 

Order by number from the illustrations* or send for catalog 1 
if wider selection is desired. We will ship for examination. If 
you do not find our goods a finer value than your home dealer 
can furnish, send them back* 

If perfectly satisfied, pay to the express agent one-fifth of 
the price and remit the balance to us in eight equal monthly 
payments. We pay all transportation charges* Every diamond 
is guaranteed and is exchangeable at full price for more expensi ve 
goods. Bank references upon request. Ask for Catalogue bio! 3 

J. M. LYON &. CO. E3labliahed 1843 - 

JI-J3 NASSAU STREET, • - NEW YORK 

2585 — Lion Signet Ring * . * . * $ 9.00 

234 i Cluster Ring„ 12 Diamonds and Opal, 20.00 

. 2165 Flat Belcher Diamond Ring....,.*,,.*,* 85.00 

2145 Tiffany Diamond Ring. 25.00 

2157— -Flat Belcher Diamond Ring 25.00 

2140 -Hoop Ring, 2 Diamonds and Ruby 30.00 

2875— Open Face Watch T gold filled 
\ case .... 1 5.00 

2320 Engraved Belcher Diamond ys ^ 

Ring ..*. ,200.00 // jSga® 

) v- 2(49 — Tiffany Diamond Ring...... 60.00 

2315 — Lion's Head Ring, ruby eyes, jj^99k\V 

diamond in mouth,, . 35.00 ^ 



2f45 



2(40 







SMALL 



REFRIGERATING PLANTS 

FOR THE 

HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 



SOMETHING OP A NOVELTY in the 

way of a small electrically operated refrigerating 
machine fur the household which may be used for 
Supplying a rcrrlgerator box with dry cold air, and 
also for the purpose of manufacturing ice Irani ster- 
ilized or otherwise purified w aler. The machine has 
a refrif*«r&tirkft c&p&citsr equal to the melt- 
ng or the use of 2 qO oounds of ica a day> 
It is automatic and is as free from com- 
plications as it Is possible to make a machine of 
this character. It is installed on the same base 
as the refrigerator, becoming part of it. so that the 
«ntiro plant is shipped as a unit, it being only 
necessary ti* connect the power and w ater when it 
is ready to operate. 

The machine is ospacially adapted to motor drive, and may be operated by a one-half 
power olactric motor, any motive pow r er however nt&y be employed. When operated IT or 



hours each day It will manufacture lO pounds of hygienic ice, besides refrigerating 
storage compartments to a temperature of thirty-five to thirty-eight degrees Fahrenheit, \ ou secure 
and. more even tomperaturei at l«as cost than using ice. 



Manufactured by the 



E. E. SAVAGE 

Western Representative 



BRUNSWICK REFRIGERATING 
COMPANY 



209 State Street, CHICAGO 






NEW BRUNSWICK, N* J. 



Clean House With Air 

Over 55 Companies 

operating 
Thurman Patents 
in America 
and many more In 

Canada, England 

and Europe 

FREE CATALOGUE 

general Compressed Air House Cleaning Co. 

4402 OHvo Street St - Lauim, U. 9 - A, 

Hanntactatera of the Celebrated TlmrTnanDiteet-OnnpertfHl 
GcwoJene Driven Air Coinpxatvora for M-Iuejis, Haetunattc 
Tools, Ete. 




BUY A LIFE 

subscription tp POPULAR MECHANICS by paying 
$10, This entitles you to a full paid subscription as 
long as you — — ; 

FIVE YEARS S 3 

or Send $3, which will pay for the magazine five years 

FOR TWO NEW 

yearly subscriptions we will send you a copy free for 
one year ~ — — 

POPULAR MECHANICS 



Plumbing Supplies 

AT WHOLESALE 

I f yon need anything In my Una, 
and wish to 

Save Money 

on every article, write for my free 
Illustrated fatal og r shipments 
promptly made frmit a very com- 
plete stock of new latent pattern 
goads, ft tii a IE nr liens are asoaro- 
fully Land ted m ones. 

B, P, UROL, 235 W. Harrison St., Chicago, HI. 
COUNTRY HOME LIGHTING 

Made effective, easy end W to Trj per ce a C cheaper 
than heron* B e h cas or electric 1 Splits by ufiing our 

BRILLIANT 

OK 

Head Light Gasoline Lamps 

They ran be used any? he ro by anyone for 
any purpoee, Inifiineswor home Use, in or out 
durtr. Ovest JOU.COG In dail}' r) m 1 1 n m the 

last 6 yp*n. Every Ijiitnu yuarnnteed. Wriio 
lorT. M r catalog, it tells all ubdU.t thtlll Li Li lJ 
our Geuw] i no Syatopas. 

brilliant gas LAHP CO. 

42 State St. Chicago, 111. 



I ie rfi , Store and Street L;uuj . * n ntl i ■ i n . 1 u 

EarKuet Lluo on the Market. • for ■ u 

h’ree Catalogue and Pricett, 

CHICAGO SOLAS Llttlt CO., Dift C. CBlUtl 



WNULITE” 



LAMPS 



VAPOR 

GAS- 

Wo JimmtltLi'fur© Table 
Lam uk, Wh ri Jam i >p, Chanda- 




FOK 
HOMH, 
STORE 
AND 
STREET, 
Ajrenlrt are 
Coining 
.Money. 








WITHOUT STROPPING 

A shave every day in the year lor less than 
two cents a week, with the wonderful double* 
edged wafer blades of the Gillette Safety Razor* 

One million satisfied users prove the supremacy of the Gillette, a su 
premacy due to the double-edged wafer blades which require No Stropping and 
are Always Sharp — facts true only of the Gillette Blade* If there is 
a single user who is not getting the utmost satisfaction, we want 
to know It* 

SOLID SATISFACTION FOR EVERY ONE 



Actual Size 

Ready for Ij«e 



Any man can shave himself smoothly and easily with the 
Gillette* It is the simplest as well as the best and most durable 
razor made. Every double-edged wafer blade is as perfect as 
science and skill can make it. The steel used in the manufac- 
ture of Gillette Blades is made specially for this purpose. By 
a unique process which required years to perfect, this steel is 
converted into Gillette double-edged wafer blades* uniform 
in temper, and with the most perfect shaving edge 
In the world!* 



HO STROPPING NO HONING ALWAYS SHARP 

50,000 double-edged blades a day- 

are turned out at our factory — 100*000 shaving 
edges — the strongest kind of evidence that Gil- 
lette Razors are widely used and appreciated. 

Every mod should secure a Gillette Razor* 
Satisfaction dnaranteed or money refunded on our 
^0 Days’ free Trial Offer* Most dealers make this 
offer] tf your* won*t P we trill* 



Gillette 
Playing 
Cards 

For 25c* Silver or Stamp* 

and the name of a friend 
who does not use the Gil- 
lette Razor, we send post- 
paid, to every address a full 
deck of playing cards, regular 
50c, quality, celluloid finish, with 
round corners and gold edges, in 
handsome heavy gold-embossed 
leatherette telescope case. 



12 BLADES— 24 SHARP EDGES 

The Gillette Razor is packed in a handsome leather case with 12 double-edged blades (24 perfect 
edges) each blade good for an average of more than 20 smooth, delightful shaves without stropping. 
When, dulled throw away as you do a used pen. A new blade inserted in a second* 

TRICES z Trifle Stiver-plated Set with 12 Blades, $5 1 StandEird Combination Set with 
Shaving Brush and Soap in Triple Silver-plated Holders* $7*50 | E*tra Blades, 1U for 

Sold by all Drug, Cutlery and Hardware dealer i everywhere. Send to-day for our handsome LIE us (rated booklet 

Gillette Sales Company* 211 Times Buildind* New York 









“ Koeth’s 
[Combination Kit” 

Greatest Invention of Uia nsre. 
Conceded l »y all m'lio It bo 
the beet Unagrof its kiuxl now on 
the rnarhet. 15 Tool* wad 
tin« Pulp H»iulle« for sill* 
Made ot tnni BteoL drop-rnTi?ed t 
•highly flute bed and warranted. 
tirtJ'k tool rnrnpte-N* with In jteelf 
and 10 to 11 imlien Jn leneth. 
fill worth of tools fnr Ha) per 
prepaid. Salesmen wanted. 
Phenomenal 3 ml prementfl to live 
men. Write for illustrated booh* 
let, etc. 

KOETH MFG. CO. 

tOtf Broadway Btif falo* N , Y * 
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Or in the Lead? 

Where are you* in the dinner pail line or in the chair nt the leader ; 

Tiie whole world U looking for men who have been trained to Mid by doing things with their 
lira! 113 as w ell as their hands, 

Where do the leader; come from? From the line of com- r ! Mineiy men 011 1 of eitTv hundred 
in good portions began in the line where yon are to-nay, I he truth of the matter is — it's up to \ <>u. 
If yon want to get out of the line ’S UIT 



CAM. The irt (frit at ion a I Corres pomlence Schools 

will show you the way and help you u> get there. 
There is no theory about this. It- a TRL 1 1 H 
hacked up by thousands of men who are leaders 
to-day because they had ihe desire to do better 
and asked the I. C. S. how. 

It makes no difference where y mi are, what 
\ mi do, nr hnav little you earn, the only requirc- 
inttit i - tlu‘ am hit ion to wltr — the 3 . < Sx will do 
the re -a. 

Let u- show you how, Oir out thi; coupon, 
mark the occupation you prefer, and mad it to- 
day, In return we will go into the mailer care- 
fully with you — make it plain* make it ua-y. 
There will be no charge for thia information and 
no further obligation on your part unless you 
want to join the great I. C. S, Army of Succes . 

ACT TO-OflV. 



International Correspond erics Schools, 

Rvx , Ht BANTOS, I'A. 

fknfl,- rxri]ju[), vrilliont fartl^r Dlillpiion on my 3, an 
trow i "SH final if y t'm-fl lareer salary in thepobi- 
tliMl u-lni-fi j l!iiv4* iiijtrlctl X 
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COMFORT ON THE SEA 



SELF-LEVELING STEAMER BERTH 
PREVENTS SEA-SICKNESS 



A new type of berth for ocean steamers 
is said by the Shipping World, London, to 
have successfully demonstrated its claim to 
save the occupant from sea-sick ness. It is 
constructed on the self-leveling principle. 
Of a recent test the report states: "During 

a northwest gale with a very heavy head 
sea, the bunk kept in a horizontal position, 
notwithstanding the ship o itched heavily 
as she passed over each sea. Although the 
berth was fixed in the fore cabin, a narrow 




3e[f-I.«v«ting Berth 



space in the ship's bows, where every mo- 
tion would naturally be felt, the steward 
reported that to anyone occupying the bunk 
even the bumping was un noticeable. On 
another occasion a lady and two children, 
who were very sick, occupied the bunk, and 
in a few minutes the sickness stopped, and 
neither of them suffered from it during the 
remainder of the passage. 



FOLDING DECK SHELTER FOR 
OCEAN PASSENGERS 



Patents have been granted in Germany 
and England on a simple but extremely 




Shelter fa Position 



serviceable device for the comfort of ocean 
passengers. It is a wind-shelter consisting 
of a partition extending from one deck to 
the next, and extending out from the cabin 
for about 3 ft. It makes a sort of room 
open on the side next the sea. When not 
desired, the shelter, which is hinged at the 
top, is swung up out of the way. Tiic 
North German Lloyd express steamers arc 
being equipped. 

♦ » 

The only steam railway in operation in 
Alaska at the present time is a 55-mile road 
at White Pass. Others are under construc- 
tion, however, the most important to be 463 
miles long. 
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WRECK OF THE DULUTH-SUPERIOR INTERSTATE BRIDGE 



Second Longest Draw in the World a Million Dollars— How the Fixed Span Was 

Moved to Clear the Channel 



The a, 000-ton steel package freighter 
“Troy,” entering the upper harbor at Du- 
luth early on the morning of August 11, 
whist lot! for the Duluth- Superior bridge at 
the usual point, so states the captain, and 
kept calmly on Its way at a speed of about 
four miles an hour. The bridge was always 
glow in opening and at. firs! Captain Mur- 
ray thought little of it, but when his vessel 
was dangerously near and the bridge was 
not yet swinging* he blew alarm signals and 
backed at full speed. Just then the ponder- 
ous structure swung one-third open and the 
‘■Troy 1 ' struck it about 50 ft, from the center 
pier. Whether the bridge-tender was too 
slow, t>r whether the captain of the "Troy" 
was too fast is an unsettled question, but 
w r i(h a horrible grinding and crashing of 
buckling steel, the noble structure collapsed 
and sank into the channel waters. First the 
end of the span on the Superior side went 
down and a second later the end of the 
span on the Duluth side. The wrecked 
bridge completely blocked the channel ami 
tied up Co ships. 

The draw-span of the Duluth-Superior 
bridge was 500 ft, long — -the second longest 
in the world— and the cost of the structure, 
which 1 b the property of the Great 

TEST AT NIAGARA FALLS CAUSES 
SCARE 



About 1 o'clock In the morning recently, 
police headquarters received an excited tele- 
phone message that a pleasure launch burn- 
ing a red light was in the rapids above the 
falls and was being swept rapidly to de- 
struction. The relief crew with life-saving 
apparatus hurried to the scene In a patrol 
wagon, where a crowd had already gathered, 
but arrived just in time to see what ap- 
peared to he a good sized boat, peiss over 
the crest.. Investigation revealed the fact 
that the power company, in order to secure 
data on the exact speed of the current at 
various points, had constructed the craft, 
put in r long-hiirning red light and towed 
it out into the river at a safe distance above 
the fails and then set It adrift. 



Northern railroad, was $1,000,000, The dam- 
age ib estimated at $100,000, Both ends of 
the bridge were completely submerged, and 
the Superior end was badly broken. 

Naturally the first question was how to 
clear the channel of wreckage so ships 
could pass in and out of the upper harbor, 
D will be at least seven or eight months 
before the bridge will again be in working 
order and the only thing that could be done 
was to move the fixed span. This span 
weighs $00 tons and is 230 ft. long; in just 
£9 hours it had been moved to a temporary 
pile support. 

Four large scows were taken under the 
fixed span and sunk; then a Umber support 
was built nr to the bridge stringers, the 
water was puir .:d out of the scowls* and as 
they rose they lifted the 800-ton, £30-£t, 
steel span from its stone piers. Two tugs 
towed the strange load to the support pre- 
pared lor It, The scow's. It is said, have a 
carrying capacity of four times the weight 
of the bridge. When the structure was at 
last out of the way, a channel of 170 ft 
with 25 to 30 ft. of water and a 530-ft 
channel with 19 ft. of water were clear for 
use. Under present conditions only one 
boat can make the passage at a time. 

J* 

PAINTING STATUE OF LIBERTY 



The Statue of Liberty on Bed toe’s Island 
is being painted by the Government at an 
expense <?f $63,00 D» Eighteen years' ex- 
posure to salt air has seriously corroded the 
bronze. The electric lights in the torch will 
be enlarged and an electric elevator in- 
stalled, 

— — * - 4 - 

THROWING STREET CAR SWITCHES 



The general manager of the street raU- 
wmy at Clinton, fa., has Introduced a de- 
cided improvement on his cars. A small 
round hole Is cut in the platform directly 
over the rail, through which the motorman 
puts the switch-iron with which he turns 
the point of the switch. This saves opening 
the front window or leaving the car* 
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ORDERING MEALS BY TELAU- 
T0GRAPH 



The telautograph, the electrical device for 
transmitting writing to a distance, has 
been installed in a Cincinnati hotel for the 
use of guests in ordering their meals. The 
guest writes his order and it is immediately 
transmitted from the dining room to the 
kitchen. Each order has a duplicate, and 
aside from the time and labor saved, all 
dispute as to mistaken orders is avoided, 
unless the guest writes in hieroglyphics. 

* * 4 

TOBACCO WITHOUT NICOTINE 



A German cigar manufacturer has in- 
vented a process by which the tobacco is 
given a treatment which extracts a large 
part of the nicotine. The extraction is not 
entire, for about \ per cent still remains. 
The flavor of the cigar is said to be unim- 
paired. The cigars are labeled “free of 
nicotine.” 



HAS PEARY PERISHED IN POLAR 
QUEST? 



Grave apprehensions are entertained by 
naval officers as to the safety of Captain 
Robert 1C. Peary, who sailed on the ship 
“Roosevelt" -Jiny Hi* 1905, for Arctic re- 
gions in another attempt to discover the 
pole. No tidings of the vessel have been 
received anti as the storms of the far 
North have been unusually severe the past 
season and the ice heavy, it is feared it has 
been ground to pieces. 

Peary's plan was to go to the farthest 
point of land north of Cape Babin e pos- 
sible- within :i00 miles of the pole— and 
during the summer of the present year 
make the final dash over the ice, relying on 
dogs and Esquimaux as his aids. The trip 
should have taken no more than six weeks. 
Peary began his Arctic explorations just MO 
years ago, Other trips were made in 1SSG, 
1 $ 91 , 1S93 and 1&9S, each being fraught with 
terrible hardships. 




"DREADN AUGHT" IS MONARCH. -Great Britain^ powerful fighting-machine, which surpasses every 
Other existing vessel, is now ready for her steam trials. The vessels dimensions are as follows: Displace- 

ment, IS,000 tornj length, 520 ft. ; beam, a2 ft. ; draught (meani, 26!.. ft.; armor belt, il in.; speed, £i knots. 
The armament comprises ten 12-in. guns and twenty -seven 92 pounders. Eight of the 12-m. guns can fire on 
the broadside, six ahead, and six astern, The vast beam of the warship was necessitated by her heavy armi> 
men! and with her great length gives her a paculiar appearance. The funnels are oval. 
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ENGLISH NAVY IN 1906 AND 1910 
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The great advantage iti point of tonnage 
of the British navy over the two other 
largest powers is graphically set forth In 
the accompanying pictures, The naval ap- 



propriation has steadily increased each 
year, rising from $52,650,000 in IS SO, to 
S166, 055.000 in 1006, The program includes 
three battleships of the Xi Dread naught" type, 






TARRED MACADAM STREETS 




Fig. 1—Sweeper Cleaning Street* Fig- £--Puttmg «fi the Tar With a Sprinkler. Fig- .3 --Spreading Tar 
With Brooms. Fig. 4*— Covering Tar With Finely Crushed Stone* Fig, 5— Finishing With Steam Rotter. 



Fig* 6' -The Completed Roadway* 

Considerable attention \x being directed 
by people interested in improved streets 
and highways to the system of treating 
macadam roads to a coating of tar* The 
system originated in France in IK SO. En- 
gineers have pronounced it a success* and 
that repairs are reduced 25 per cent in one 
case, and the life of the paving probably 
extended from 6 to 12 years in another. 

The advantages are freedom from noise* 
mud, dust and the necessity of sprinkling, 
The process is simple and requires no spe- 
cial apparatus. The street — which must be 
macadam paved—is first swept clean of dust 



and enough hot tar poured on to fill all 
cracks and soak into the surface evenly. 
If a rain occurs during the work, operations 
cannot he resumed until the street is per* 
fectly dry again. A thin layer of fine, clean 
stone screening Is next spread to absorb 
any surplus tar an the road rolled with a 
steam roller* It is then ready for use* 
From % to 4 gal, tar per square yard is 
required, and the additional expense is 1 
cent per yard for screenings, and 3 to 4 
cents for all labor, including rolling. A 
iti-ft. roadway can be treated for $400 per 
mile. 
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TEACHING NAVIGATION WITH 
WAGON WHEELS 



An open field would not suggest itself us 
a place to learn the movements of a fleet 
at sea. The illustration 
looks much more like 
some physical culture con- 
test- In order to make 
the sailors in the British 
navy familiar with fleet 
maneuvers the men are 
each given a small wagon 
wheel and designated as 
some vessel in a squadron. 

They then go through all 
the various evolutions of 
ships at steam tactics, 
pushing their wheel into 
the josition which their 
"ship*’ has been ordered. 

The illustration shows the 
men executing the order 
“Single line ahead”; two divisions. 

* • » 

INCREASING POWER OF 
LOCOMOTIVES 



The American locomotive keeps on grow- 
ing. Each year the track superintendent 
says the limit has been reached, and they 
cannot stand anything bigger and heavier, 
and each year he lias to get busier and fake 




care of the monster machines* which keep 
coming out of the shops. 

This growth during the past 10 years 
was graphically set forth by President Ball 
at the Railway Master Mechanics 7 conven- 



tion, The average tractive power of freight 
locomotives in lS9t5 — -10 years ago— was 
13,900, while today it has increased to 
31,500. This condition means correspond- 
ingly increased train loads. 

The demands for air have increased to 
such an extent as to represent quite a large 
percentage of the boiler capacity for Its 
production. It has been found that under 
normal working of a large freight locomo- 
tive, hauling a train of 05 ears, 50 of which 
were air-braked, at 20 miles per hour, the 
simple air pump requires approximately B 
per cent of the steam generated. If a por- 
tion of this cart be saved by compounding, 
such saving should not be overlooked. 
Tests which have been made show an 
economy for the compound pump of 60 




White ISSO*‘ISIack 190* 

per cent over the single pump, Mr, Ball 
adds: 

“We shall be required to develop the me- 
chanical stoker, compounding and super- 
heating will lie prosecuted with greater 
vigor than ever. The use of a feed-water 
heater may be resorted to, and among the 
smaller items, undoubtedly the compound 
air pump will be used, and perhaps the 
variable exhaust nozzle. We now have en- 
gines that will run successfully from 




The ^Fleet" Maneuvering 
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terminal td tdtmmal, and have reached a 
plane in the economical maintenance of our 
locomotives whereby the use of the foregoing 
fuel-saving devices will rasiko more ap- 
parent than heretofore the economies re- 
sulting therefrom." For the intelligent in- 
ventor who will study the conditions and 
requirements, there? is an attractive field 
for work, 

* ■-*— * 

REFRIGERATION ON THE SEAS 



Distance iti> Lodger Harrier to Markets 



Refrigeration was first applied to steam- 
ers in 1 S S 0 and since that time its use 
has become so general as to be absolutely 
indispensable. To commerce it gave new 
impetus and made International trafficking 
in many food stuffs profit- 
able. 

New Zealand owes much 
to mechanical refrigeration. 

In 1882 she exported to 
England 8.839 carcases; in 
1SS4, 41 2.349 carcases; in 
3891. ] ,906.902 carcases; and 
in 1900. 3,15-4,799 carcases, 
pays the Illustrated London 
News. During 1900 Austra- 
lia exported to England 
913.688 sheep and lambs 
and 279,953 quarters and 
pieces of beef. 

There are 40 meat freez- 
ing works in New Zealand 
and Australia, and 140 re- 
frigerating ships plying be- 
tween Australia and Brit- 
ish ports. The average 
temperature of a steamer's hold or a cold 
storage is 16° to 29* Fahr. or 13* to 16° 




Perfectly Preserved 



of frost, One of the largest London cold 
storages holds 200.090 sheep and, the firm 
has delivered 40,000 carcases in one week. 
The refrigerating process, briefly, is as fol- 
lows: Ammonia gas is condensed by pow T - 

eiTtil machinery until it is liquefied, It is 
then driven along pipes until it reaches a 
point where it is suddenly made to expand 
lay being forced through small apertures. 
At the moment the gas assumes its original 
bulk it absorbs a great amount of heal, 
and thus produces intense cold in the sur- 
rounding atmosphere. The gas is con- 
densed once more, again made to expand, 
ami so the process goes on in regular rota- 
tion. The same material may be used again 
and again for an almost indefinite period, 
The hoar frost on the outside of the expan- 
sion pipes arises from the freezing of the 



more or less moisture contained in the air. 

A monster cargo of New Zealand products 
was recently unloaded at one of the Lon- 
don docks. The cargo comprised 81,920 
frozen carcases of mutton and lamb, 220 
frozen quarters of beef. 777 cases of frozen 
kidneys, hearts, etc.. 90 casks of casings, 
43,605 boxes of butter (56 pounds each), 
8,350 crates of cheese (56 pounds each), 
35 frozen carcases of pork, 1,000 cases of 
tinned meats, 11,550 bales of wool and 
skins, 200 sacks of grass seed, 1,100 casks 
of tallow and pelts, and 2,800 cases of fruit, 
all unloaded In just eight days. 

♦ • ♦ 

The approximate speed in miles per hour 
of a railroad train on tracks of standard 
length rails is equal to the number of rail 
joints passed In 20 seconds.—Trau twine. 
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THE SEARCHLIGHT IN WARFARE 



During the recent revolt of the Zulus 
against the British in Natal, South Africa, 
a terrible and striking demonstration of the 
great gulf between barbarian anti modern 
methods of warfare was afforded. Four 
years ago the young men of the Bukuhisi 
tribe conquered a band of Boers and got the 
swell head over it. Since then the unrest 
has been developing and under the leader- 
ship of the rebel chief Rambaata the natives 
prepared themselves for the uprising. They 
were several thousand strong and their fight- 



ing was characterized by great courage, but 
against the equipment and military training 
of the British was hopeless from the start. 
The Zulus were killed by the hundreds in 
almost every engagement. Tn many in- 
stances electric field searchlights were used 
by the British and terrifying indeed to the 
superstitious savages it was to have the 
fierce white glare thrown upon them just 
ns they were stealing up for a midnight 
attack, rendering them fair targets for 
deadly marksmanship* 



MAY BUILD DAM ON CREST OF HORSESHOE FALLS 



The proposed construction of a dam 
almost on the crest of the Horseshoe Falls 
is bold enough to startle even 20th-century 
engineers, And yet such a dam Is being 
seriously considered, and Alton D. Adams, 
in the Electrical Review, gives details of 
the subject. 

As will be readily understood the dam 
has become necessary" on account of the 
rapidly decreasing amount of water which 
is passing over the falls. The great power 
plants at Niagara on the Canadian side are 
becoming alarmed at the diversion of water 
farther up the river and which is likely to 
be still greater when the new power com- 



panies succeed in getting permits to operate. 

Already two dams have been thrown out 
Into the river above the falls on the Cana- 
dian side, one ISO ft. long, extending out 
375 ft,; and the other AGO ft long, running 
out diagonally with the farther end fiOO ft* 
from the shore of Queen Victoria park. 

The proposed dam would be from 1,000 
ft. to 1,700 ft. long and nearly parallel to 
the crest line, would be submerged when 
completed and form a minor cataract. It 
would be constructed of stone and cement 
and securely anchored to the rock bed of 
the river. At this point the river Hows 
about 25 ft, per second. 
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ADVERTISING CANADA IN ENGLAND 
WITH A MOTOR CAR 



A motor car, built in the United States, 
and loaded with tempting visions of the 
rich products of Canadian farms, has been 
went to England by the Canadian govern' 




Camiilkiin Lxhibit tor Foreign La tuts 



ment. The car has already traveled 1,000 
miles among the towns and hamlets and, will 
go to Ireland later, visiting county fairs, 
The scheme is declared a great success. 
* * 

MOORING ANCHOR FOR ALL 
GROUNDS 



The English wedge-clump mooring anchor 
illustrated wilt hold firmly in all grounds, 
H is said, and does not skid, shoe or drag. 
It is specially adapted, says the Shipping 
World, London, for shingle or sandy anchor- 
age, and holds in places where mooring 
screws, anchors, and other appliances have 




Wedge-Clump iWoorlrt^ Anchor 

failed — where the surface anchorage ground 
is sludge and shingle with smooth subsoil 
of the Mat Adam order, and where the scope 

of the mooring chain is very limited. 



CARGO OF ROAST DOCKS 

One of the strangest, consignments ever 
landed at New York was the cargo of S,0G0 
roast, ducks, all the way from Shanghai, 
The ducks were roasted in China according 
to Chinese methods, and were three months 
on the way. As the ship had no cold stor- 
age and sailed by way of the Suez Canal, 
the fact that the ducks were aboard was no 
secret. In coming through the Indian 
ocean a great storm broke open the 100 big 
cases of pepper, so between the two the un- 
fortunate crew bad a cruise which was 
something to remember. 

* • » ■ 

SANTO 5 DUMONT TRIES AERO- 
PLANE 

Santos Dumont is now experimenting 
with aeroplanes, His machine is di) ft, long, 
with wings of bamboo and silk, 40 ft spread. 
The backbone is sic cl l the propeller is be- 
hind and the rudder in front. A 24-hp, 




Santas Du-noiU's New Aeroplane 



gasoline engine furnishes the power. He 
has thus far made no notable records in Its 
operation, and must do something worth 
while or yield first place to Comte de La 
Vanlx, whose airship is scarcely half the 
size of Dumont's, and which has remained 
high in air for eight hours at one ti me- 
in this craft the propeller is in front and 
the rudder behind. 

- — — ■ * * o 

ORDERS 130 LOCOMOTIVES 

One of the largest single orders for mo- 
tive power ever given was placed recently 
by the Burlington road. It calls for 130 
locomotives, which will weigh in all over 
48.000,000 lb., and if coupled together 
would reach almost two miles. The 100 
freight engines weigh 368,000 lb. each, are 
73 ft. tong, and carry 8,000 gal. water and 
16 tons of coal. They are 2-6-2 high speed, 
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AMERICA BUSY AND PROSPEROUS 



The unprecedented volume of business of 
the past year is not only being maintained, 
but is Increasing. The Government reports 
show even greater crops this year than last. 
The great iron, car and locomotive works 
already have orders which will keep them 
busy far into the summer of 1907. The 
railroad report for the fiscal year ending 
June 30, from 45 roads with 73.000 miles, 
all show an increase In gross earnings ex- 
cept two— one a little coal road and the 
other a lumber road where the timber is 
exhausted. The increase in gross receipts 
is $100,000,000, or 13 per cent. This year 
3,500,000 tons of rails will be rolled, and 
the prospect is for over 4,000.000 tons next 
year, 

* ■ ♦ 

ACCIDENT TO THE “DEUTSCHLAND” 



When the great German liner “Deutsch- 
land” went in collision at Dover she suf- 
fared injuries which will cost 1300,000 to 
repair. 




Repairing the “Deutschland * 1 



A SMOKELESS DEPOT 



Greatest boon to Travelers In Years 



At least one American railroad has waked 
up to the intolerable nuisance with which 
the traveling public everywhere is sub* 
jeeted, and has built a common-sense train 




Common Sense Train Shed 



shed. It has not cost any more than any 
other equally good, in fact is not at all 
expensive, and only a fraction as costly as 
the old style high arched roofed depots so 
generally constructed. 

Tills new, sane depot is at Hoboken, N. J., 
and has a low roof built of steel girders and 
glass. The improvement consists in leaving 
a slot in tbe roof extending its entire 
length over the center of each track. No 
matter where a locomotive chances to stop, 
the top of its smokestack projects slightly 
into the opening, and the air brake pump 
can exhaust through the stack to its heart's 
content, and nobody will care. The over- 
zealous fireman who likes to see the steam 
blowing off can now work his shovel over- 
time, but neither escaping steam nor clouds 
of gas and smoke can annoy his fellow 
men. The slot is 2 1 - ft, wide and all the 
exposed metal is covered with cement, so 
the gases cannot harm the structure. 

The smoke nuisance in depots is by far 
the most annoying and nn necessary of all 
discomforts of present day railway travel. 
Our illustration is by courtesy of Railway 

and Locomotive Engineering, 



In the hope of increasing the value and 
promoting the development of her colonies, 
Germany has established a school for train- 
ing young men for life there. Every phase 
of farming and gardening is taught, also 
makeshifts for emergencies, etc. 
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CONDEMNED TOURIST CAR BECOMES HOSPITAL 



Where Hundreds! of Surgical £&*** Were Treated After San Fra nets to Disaster 



The old tourist ear. No. 2500, had seen 
the seamy side or' life in the transportation 
business. For many years* it had carried 
a fluctuating tide of humanity hack and 
forth across the American continent 
Usually its passengers bad been from the 
great middle class, which in America is 
synonymous with moderate means: — the 
homes eeker, the tourist, the excursionist, 
the htui 1th seeker, or those drawn from their 
abiding places by some untoward event. 
Not. that the crowds had been sad ones. 
Ah. no! The merriest, and warmest-hearted 
people of all had traveled on No, 2500 and 
the fun was always spontaneous and with- 
out the formal restraint that a berth in 
the splendid and luxurious Pullmans irm 
posed. 

But there had been pathetic incidents: 
Now a woman with her babies going West 
to seek the husband who had not written 
her for months: once an old couple who had 
converted their earthly possessions into 
cash and were bound for California to 
stake it all on the health of their one 
boy — a hopeless consumptive; and again a 
little lone girl whose father lay in a grave 
in a mining-camp in the Nevadas and who 
was traveling eastward to find new friends. 
And ever the great-hearted people in the 
tourist car had rallied around these unfor- 
tunates and cheered them on their way, 
sharing the food cooked on the little stove 
at the rear of the car. nr inventing games, 
or singing songs. And now No. 2500 was 
out of it all; condemned as worthless and 
shunted off on a siding at San Francisco to 
gradually fall into decay from non-use. 



The gay crowds, the sympathetic people, 
the international influx and exodus were 
thronging into other cars of more modern 
construction. As the darkness of night 
lightened into the gray of dawn early on 
the lSth of April, 1906, a string of these 
new cars crawled out of the yards, past No. 
2500, in all their pride of fireproof con- 
struction and new paint; ere long the slum- 
bering passengers would begin to rouse and 
call their gay greetings. Would No. 2500 
never again have part in life? 

* * * * 

A few hours later San Francisco, earth- 
quake wracked, was burning; the throes of 
Nature's convulsion had been transmitted 
to humanity, the number of the injured 
was increasing and there were few places 
of refuge or shelter. Then No. 2500's serv- 
ice was renewed. Swiftly the car was 
transformed into an emergency hospital. 
Operating tables, surgical instruments, 
medical stores, lavatories, etc., were hastily 
installed and a force of surgeons and 
trained nurses were assigned for duty by 
the railroad company. Then once more 
the people thronged to No. 2500: maimed, 
crippled, on the brink of death they were 
brought in and cared for. Over 600 in all, 
it is estimated, were treated and then sent 
on to the larger institutions. The old 
tourist car earned a new name; if became 
the “Good Samaritan,” and now that the 
earthquake sufferers are all cared for its 
period of activity is not finished. The com- 
pany still maintains it as an emergency 
hospital and whenever there is an accident 
in the switching yards or vicinity the 



victim is first brought to this car to receive 
temporary and oft-times life-saving minis- 
trations before he is sent to a hospital. 

♦ * • 

JAPS WON VICTORY BY 'PHONE 



Nothing about the Russian -Japanese war 
was more remarkable than the manner In 
which the Japs used the telephone. Mar- 
shal Oyama, 2D miles In the rear at the 
battle of Mukden* deployed his Troops en- 
tirely by means of the 'phone. After the 
Japs had taken 203-Metre Hill and begun 
the bombardment of Port Arthur, they 
built a bomb-proof for the use of the chief 
of artillery, strung wires to the point and 
from this place, whence he could see the 
warships ill the harbor and the doomed city, 
the guns were commanded by 'phone with 
such accuracy that the fortress was taken, 
Arid these are only a few instances drawn 
from a large number. 



AN ELABORATE MOTOR- BUS OF 1832 



The practicability of the horseless vehicle 
was established us early ns 74 years ago and 
the elaborately decorated monstrosity shown 
in the illustration was in successful opera- 
tion between London and Birmingham, En- 
gland. The machine, which was steam pro- 
pelled, was built by one Wm. Church, and 
resembled a double stage-coach. It had ac- 
commodation for 28 passengers inside and 
22 outside. 

The car was sufficiently Successful to pro- 
voke legislation in regard to machines of 
the kind. Popular prejudice was against it 
and such excessive road tolls were imposed 
ns to make the use of the 'bus far from 
profitable. Also. I he railroads secured a law 
providing that a man with a red flag by day 
and a red Inn tern by night keep 100 yd* in 
advance of every motor carriage running on 
a street or highway 




Me am Chariot of 1832 -- Carried SO Passengers 
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THE MANUFACTURE OF DENATURED ALCOHOL 



What it is Made From — How Produced— Government Restrictions— Expert Chemist- s 

Advice to Prospective Manufacturers 



liy Carl ShtMi-j .Miner 



Probably no piece of legislation in the 
last decade has created such wide-spread 
interest, and even excitement, as the Free 
Alcohol BjIU The public has demanded 
information about every phase of it. The 
daily papers, trade journals and magazines 
have found the subject good copy and have 
filled their columns with stories, the most 
notable characteristic of which has been 
a vast optimism In regard to the future 
of tills "new industry/ 1 the manufacture 
of denatured alcohol. The impression has 
gone abroad that alcohol may be profitably 
manufacturer! from almost, any sort of veg- 
etable material, in almost any place, by 
almost anybody. Wildly exaggerated state- 
ments as to the yields from various mate- 
rials. probable prices and extent of markets 
have been made, and the result has been 
to Induce n son of alcohol madness In the 
public. About one in every ten men has 
st plan for manufacturing denatured alco- 
hol, and all o£ them want In formation to 
help them plan definitely. This magazine 
has received scores oC letters of inquiry 
about the process of manufacture, availabil- 
ity of materials and, in fact, every other 
phase of the whole question. It is in the 
hope of answering as many as possible of 
these inquiries that this article Is writ- 
ten.* I shall try to enumerate the materials 
from which alcohol may profitably he pro- 
duced, to describe briefly the process of 
manufacture, and to give the prospective 
manufacturer an Idea of the essentials to 
be most considered In making his plans. 

NOT A NEW INDUSTRY, 

One thing should be thoroughly under* 
stood, that the manufacture of denatured 
alcohol is not a new industry. The Free 
Alcohol Bill did not open the market to 
a new product; it. merely enlarged the mar- 
ket of an old one. The manufacture of 
denatured alcohol is only the manufacture 
of alcohol. The process of denaturing is 
no more complicated than the process of 
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putting cream into coffee. The government 
decides on a suitable denaturing agent, 
probably wood alcohol, and the manufac- 
turer mixes it with his product under tho 
supervision of a revenue officer. In view 
of this fact* H is obvious that the man who 
enters this field must be prepared to meet 
the organized competition of the distillers. 
Worse, it is even rumored that Standard 
Oil is to take over the large distilleries 
arui attempt to control the alcohol market* 
However, the raw material is so abundant 
and so varied that no such thing as cor- 
ner tug it is possible. Roughly speaking, 
any material containing starch or sugar is 
a source of alcohol. Many processes have 
been patented fur producing alcohol from 
cellulose, which includes wood fiber, straw, 
leaves, etc*, but none of them have been 
successfully operated, although it is said 
that a company in the south is now pro- 
ducing alcohol from sawdust., It is, how- 
ever, safe to say that r his method will not 
affect the alcohol market lor many years. 

SOURCE OF ALCOHOL* 

The great source of alcohol in this coun- 
try is corn, and there seems to he little 
reason for believing that ii will not con- 
tinue to be. On ibis account, it will he 
taken us a type, and the process of manu- 
facturing alcohol from it will be de scribed, 
and then the variations from that process, 
necessary for the use of other materials 
will bo discussed* The first step in the 
process is to change the starch of the corn 
into sugar, fur it is only after this change 
that the fermentation which produces alco- 
hol can take place. The corn, in either 
a whole or ground slate, is mixed with a 
little water, and heated by steam, sometimes 
under pressure, sometimes with the addi- 
tion of u small amount of acid, until the 
starch is thoroughly gelatinized, w r hieh 
means that the starch cell is completely 
disintegrated, so that the malt used to 
transform the starch into sugar can act 
more readily. A thick paste Is formed, such 
as the housewdfe uses for a starch pudding. 
The mass is then cooled to about 140° F.. 
and some hurley malt, made to a cream 
with a little water, ifi added. The diastase. 




aw unorganized ferment contained in tin 
malt, acts on the gelatinized starch, trails 
forming it into maltose* or malt sugar, and 
dextrin, it is important that this process 
shall be carried on under exact tempera* 
lure conditions, for, on this point depends 
the relative amounts of maltose and dextrin 
formed, and it is very important to produce 
as much maltose as possible, in order to 
get a satisfactory yield of alcohol* When 
a small amount of the solution, tested with 
iodine, shows that the starch has all been 
acted upon, the solution is cooled to about 
TO 5 F. For this purpose air, water, or a 
combination of the two, may he used. 

When the proper temperature has been 
reached, a little yeast Is added, and the 
solution is allowed to ferment, it seems 
scarcely correct to say 1 ‘allowed** here, for 
the fermentation must be carefully con- 
trolled* and it is here that the experienced 
manufacturer has the great advantage. He 
has found, by careful experiment, the most 
satisfactory conditions for producing the 
largest yield of alcohol. The yeast he uses 
is a pure culture which produces more 
alcohol and fewer by-products* fusil oil, 
etc,, than ordinary yeasts. In some casea. 
he even employs a zymotologist, yeast gx- 
pert If he uses a pure yeast culture, he 
keeps his fermentation vats, and the room 
containing them, scrupulously clean* to pre- 
vent the introduction of wild yeasts. Since 
alcohol is lighter than water, the progress 
of the fermentation may be Kept track of 
by means of a hydrometer, an Instrument 
tor showing the weight of the liquor. 

FERMENTATION* AND DISTRIBUTION. 

The fermentation 1 b usually completed Ira 
from SO to 40 hours. By this time the 
sugar and much of the dextrin, has been 
converted Into alcohol and carbon dioxide. 
The carbon dioxide gas given off during 
the fermentation is occasionally collected, 
under pressure, in large tubes, and used 
tor soda fountains, etc*, hut this has not 
proved very profitable, and is very seldom 
done. The liquor now contains from S to 
12 per cent of alcohol which must be sep- 
arated from the solid un fermented mate- 
rials and from the water and the by-prod- 
ucts of fermentation. The separation is 
effected by distillation. The alcohol boils 
at a lower temperature than the water, 
and begins to distill over first,. The process 
is not simple* however* for mixtures of 
1J fluids arc hard to separate even when their 
boiling points lie far apart, as in the case 
o! alcohol and water, At a temperature 



a tittle higher than the boiling point of 
alcohol a mixture containing much alcohol 
and very little water distills over, but* 
as the temperature increases, the amount 
of alcohol in the distillate gradually de- 
creases, and the amount of water increases* 
unitl the boiling point of water is reached, 
by which time the alcohol has all distilled 
over, leaving the solid matter, some water, 
behind. The solid material is either dried 
and sold for cattle food, or is led to cattle 
at the distillery, in a wet stale. The dis- 
tillate is now much richer In alcohol than 
the original solution, but Is not yet mar- 
ketable, Formerly, it was redistilled until 
it was of the desired strength. 

The modern distiller, however, has a 
rather complicated form of still which pro- 
duces 95 per cent alcohol by a single dis- 
tillation. This still is too complicated to 
admit of description here, but its principle 
is the condensation of the vapors within 
the, apparatus, and their re-evan oration by 
hot ascending vapors, so obtaining repeated 
distillation In a jingle still. The distillate 
is an alcohol of 90 to 95 per cent strength. 

Such, in brief. Is the method of manufac- 
turing alcohol from corn. There are. of 
course, many details which it is impossible 
to consider In art article of ibis length, 
but this description covers the essential 
points of the process. The yield will aver- 
age about 214 Sub of 95 per cent alcohol, 
and approximately 16 lb. of feed from a 
bushel of corn. This feed is worth, rough- 
ly, I cent a pound, so that the alcohol can 
be produced at; a cost of I l cents a gallon 
for raw material, when corn is 50 cents per 
bushel. The expense of production will 
vary with the size of the plant,, price of 
labor* etc., so it Jb variously estimated at 
from 2 to 5 cents per gallon* 

POTATOES, MOLASSES AND BEETS 
LARGELY USED. 

In Germany, potatoes are largely used for 
the manufacture of alcohol and the process 
is almost identical with the process tor 
corn. In this country, unless the price of 
potatoes drops materially, they can not com- 
pete with corn ns a source of alcohol. 

Mo lasses and the residues from beet sugar 
are much more likely to be profitable for 
this purpose than potatoes. Much Of the 
molasses is manufactured so far from trade 
centers, that freight charges make it — or at 
least the lower grades of molasses — a waste 
product. This material may be easily fer- 
mented and gives a good quality of alcohol. 
Alcohol from this source is manufactured 
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in Cuba for from 12 to 15 cents a gallon. 
Porto Rican molasses Is already being Im- 
ported Into this country so as to be profit- 
ably used as ;l source of alcohol. The proc- 
ess of manufacture is simpler than in the 
case of corn, for the fermentable material is 
sugar, and no preliminary malting is neces- 
sary* h Is sufficient to thin the molasses 
until it contains from 16 to 20 per cent of 
sugar and add the yeast. 

Fruits, and many kinds of vegetable 
waste, can be turned into alcohol, but at 
present most of them can be more profit- 
ably used for other purposes. Any of the 
cereals, many starchy materials such as 
cassava, rice waste* etc. T are sources of alco- 
hol. but on account of their price, it seems 
unlikely that they will be used in its manu- 
facture. 

ADVICE TO PROSPECTIVE MANUFAC- 
TURERS, 

The man who is preparing to manufacture 
denatured alcohol must take many things 
into consideration. First, has he the raw' 
material, containing starch and sugar at 
a sufficiently low cost? Take corn as a 
basis, and calculate whether the starch or 
sugar in the material in question costs 
more or Jess than the starch in corn, con- 
sidering that starch contains €0 per cent 
of starch. If the material is anything out 
of the ordinary, so that its composition is 
not known, have it analyzed, not only for 
Its value as a source of alcohol, but also 
for the value of the residues that will re- 
main after the alcohol has been d i stilled. 
If the material proves suitable, then, is it 
available in sufficient quantity? The rev- 
enue authorities have decided to license 
no distillery that produces less than 
gal, of alcohol per day. Questions of 
markets, transportation, etc., must, of 
course, be considered. Most Important of 
all, is the probable price that alcohol will 
bring, and that is quite impossible to proph- 
esy. The demand for denatured alcohol is 
not going to be as large at the start as 
many suppose. The papers have recently 
published an interview in which Commis- 
sioner Yerker; is quoted as saying that alco- 
hol is very llule used in Europe for power 
and light. If this is true in countries where 
denatured alcohol has long been available, 
It seems probable that it will he some time 
before it will successfully compete with 
gasoline as a source of heat or power in 
this country. There are, however, many 
other uses to which It may be put, which 
have been overlooked. Such a one is the 



manufacture of artificial silk, which in 
France makes a market for an enormous 
amount of alcohol. 

The possibilities of this business of manu- 
facturing alcohol are so great that very 
many people will probably rush into it 
without looking into the matter carefully, 
but there Is no doubt a great chance for 
the man wdth small capital who wants to 
engage in manufacturing and who is willing 
to gi ve his best efforts to bringing liis proc- 
ess to the highest degree of efficiency, 

— — —4 - *— 4 

EXTENSION JACKS FOR CAISSONS 



The old method of making caissons has 
several disadvantages. The large steel hoops 
used for supporting the sides are very dif- 
ficult to put in place and the increased size 
of the shaft which is necessary with this 
form of support, often leads to settling of 
buildings or other structures In the imme- 
diate vicinity. 

To overcome these objections, a leading 
Chicago engineer has designed the exten- 
sion jacks shown in the accompanying illus- 
tration* By using these jacks the shaft 




may be excavated even a trifle smaller than 
the desired size and the jack screws being 
then screwed out compress the earth around 
the sides thereby preventing any displace- 
ment or settling* In filling the caisson 
with concrete each jack may be readily 
slackened and shifted upward or if neces- 
sary the jacks and ribs can be left in place, 
• » ♦ 

Experiments with railroad jag spikes 
(Spikes whose sides are jugged or notched! 
proved that they can be extracted with less 
force than the ordinary plain ones. 
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That Reports Disorders of All Protective Devices and Watches Watchmen 

Editor Spends a Night with the Operator 



"Onei' forty-three Is late two minutes/' said 
the Are alarm operator, as he glutted at, the 
time sheet on hist desk. 

+ ' Watchman must be a sleep again/* re- 
marked the line inspector at his side, "It 
was only last week that we had to go out 
there and wake him up, and it is a common 
occurrence to have Ids number come in 
late. Perhaps ft will come in after a min- 
ute or two/* 

The two men sat watching the row of in- 
struments, which told a silent, though sig- 
nificant story. It meant that the watchman 
in a factory, some two miles away, had 
failed to perforin his duty. 

On each floor of the factory, and in the 
storage shed at the rear of the building, 
were placed the watchman's boxes, belong- 
ing to the fire alarm company, and those 
boxes were ail connected by wires to the 
central office, where the men were anxiously 
awaiting the signal. These boxes have a 
lever at one side, which, when pulled down 
by the watchman, revolves a notched con- 
tact wheel, (hereby interrupting the circuit 
and sending a signal to the central office, 
where It is recorded on paper tape by a 
ticker, 

As the watchman is required to pull each 
box at a certain specified time, he Is obliged 
to visit ail parts of the premises several 
times during the night, and Is thus in a 
position to discover any fire which may hap- 
pen to break out. In case of fire he is 
instructed to break tbs glass in the box, and 
then pull the lever. This sends two signals 
Instead at one and notifies the fire alarm 
operator, who then sends in the city alarm. 

When the watchman falls to pull any box 
at the right time, it shows that be has gone 
to steep, or is in some other way neglecting 
his duty, and when this happens, the fire 
alarm company sends a man out to the build- 
mg, after first waiting a few minutes to 



give the watchman a chance to correct any 
delay which could not be avoided. 

“Well, it looks as though I would have to 
go out there/' said the line inspector, as the 
minutes dragged by wlthou' any signal com- 
ing In. 'Shall I go out to >u e-fort y-three?" 
he inquired of the superintendent, who had 
just entered, "The watchman out there is 
five minutes late, but may pull the box any 
minute/' 

"Well, don't cake any chances. Start at 
once, and report over the line as soon as 
possible." 

The lino Inspector picked up his portable 
"phone outfit., which enables him to commu- 
nicate with the central office a l all times 
by connecting to any of the company's lines, 
and left the office. 

He had been gone only a few minutes 
when one of the instruments started to 
■'come in / 1 

Click — trl'ck-click -click-click — cHrk-vIkk- 
click. 

■'There's on e-forty-three coming in now,” 
said the superintendent. "Charlie will have 
his trip out there for noth—*' 

Click -- click-clivk-click-click — click-click- 
dick. 

*'Oue-forty-ihree, fire!" The operator 
wheeled "round in his chair and made a 
dash for the sending key which signals the 
main office of the city fire department, and 
Sn fifteen seconds the apparatus of six en- 
gine companies was thundering through the 
streets on the way to the blazing factory. 

The first signal of one round was the 
regular watchman's call, hut wdien two 
rounds came in ir showed that the watch- 
man had discovered a fire and had broken 
the glass In the box and pulled the lever. 
In a few seconds the instrument began 
clicking again. 

■'One-forty-tbree, therm os tat," said the 
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operator. as he looked at the clock and en- 
tered the report in The record book. 

“Thermostat, is it? Well, that shows the 
advantage of having the automatic equip- 
ment. Even if the watchman had neglected 



Automatic Sprinkler Head 

Hs duty entirely, the thermostats would 
have gi^'n us the alarm. There will prob- 
ably he h 1 sprinkler alarm very soon now." 

The thermostats, which are distributed 
over all parts of the factory, consist of 
small copper terminals held by a fusible 
solder which melts at about 160°, They are 
all connected by wires to a transmitter-box 
and when any excessive heat melts one or 
more of them the circuit is broken and re- 
leases a magnet in the transmitter-box. This 
allows a clockwork to revolve a notched con- 
tact wheel two revolutions, thus sending to 
central office the regular thermostat signal 
of two rounds. 

The automatic sprinkler heads work in 
somewhat the same manner. They are dis- 
tributed over all parts of the ceilings, being 
spaced about S or lb ft. apart, and are all 
connected to a system of water pipes. A 
small plug, or stopper, in each head pre- 
vents the water from flowing out normally 
and is kept in place by two toggle levers 
connected by a link (shown at T. in cut). 
The link is made of two pieces of metal 
soldered together by a very fusible solder 
which melts at 1G5®* When the solder on 
the link melts, the pressure of the water 
pulls the two halves of the link apart, and 
forces the plug out. The water then rushes 
from the opening at the rate of a barrel a 
minute, and, striking the deflector at the 



Lop, is spread in all directions, thus drench- 
ing everything in the vicinity, and in many 
cases entirely extinguishing the Are. 

When a sprinkler head goes off, the flow of 
water through the pipe opens a cheek valve 
in the line and, by suitable electric connec- 
tions. a circuit Is thereby broken, which cir- 
cuit connects to the transmitter-box men- 
tioned above, This releases a second magnet 
in the transmitter-box and the fact of the 
open sprinkler is thus made known to the 
operator at the central office. 

The water from an open sprinkler head 
continues to run until the supply tank is ex- 
hausted, or until some one shuts it off, but 
the valve for this purpose cannot be closed 
without sending a trouble signal to central 
office. If it were not for this, the valves 
might be closed for some purpose and then 
left in that condition, a state of affairs 
which would make the whole sprinkling sys- 
tem unreliable. 

“What's coming in oil that wire now?” 
inquired the superintendent. 

The operator went over and examined the 
tape. “Sprinkler alarm.” 

"Watchman's alarm, thermostat, and 
sprinkler alarm, all in less than two min- 
utes! Must be quite a lire, and in a place 
like that, if not checked quickly* will soon 
he past all control." 

There were several minutes of silence 
then, interrupted only by two or three 
watchman's calls from other places, all of 
which were punctual. 

At last one- forty -three came in again* 
“Sprinkler valve shut off.” exclaimed the 
operator. 

“What! The sprinkler valve shut al- 
ready? Can't be much of a fire, or else " 

the superintendent reached for the tele- 
phone directory. "Somebody might he tam- 
pering with the sprinkler system/’ 
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"What place near there would toe open at 
this time of night? 1 " he said, half to him- 
self, as he began turning over the leaves of 
the directory. "We’ve got to find out how 
things are going out there/* 

But his search was soon interrupted. 

Click — click-cllck-click-click — click-click- 
click. One round; that was the regular 
watchman's signal, if given at the proper 
time, but it now indicated that one of the 
line men desired to communicate with the 
central office. The superintendent picked 
up n telephone and plugged Into the instru- 
ment. 

"Hello, Charlie! What's the matter out 
there?” A brief pause, and then, “What's 
that? The watchman tried to put out the 
fire himself? Well, this will teach him to 
pull the box Immediately the next time he 
discovers a Are. The tire is all out, is it? 
All right. Good-bye/" and thus ended the 
state of excitement which started by the 
failure of a signal to come in at the proper 
time. 

The factory In which this fire occurred 
was occupied by furniture manufacturers, 
who had stored large quantities of excel- 
sior and unfinished furniture parts In the 
room where the fire started. The men had 
been careless in allowing the excelsior to 
become scattered around loose and it b evi- 
dent that the flash heat produced by the 
combustion of this material was sufficient 
to fuse the thermostat and two sprinkler 
heads before the fire had gained much head- 
way. 

The timely arrival of the fire department 
then prevented any further danger* and 
quickly subdued a small spreading flame, 
which, had it not been extinguished, might 
have set fire to quantities of turpentine and 
cither inflammable material close by. 

The direct cause of the fire was never 
ascertained, although every effort was made 
to discover any possible clue that would lead 
to its solution. It seems that the watchman 
discovered the fire when it was a compare 
tively small flame and becoming excited, 
tried to put it out instead of pulling the box, 
but as fast as he would extinguish it In one 
place the flames would spread In several 
other directions, until the whole room was 
ablasie. He then pulled the box, with the re- 
sults previously described, but had he failed 
to do so. the thermostats would have given 
the signal before it was too late* 

♦ * * 

Vaseline with a small amount of powdered 
gum camphor added and heated over a 
alow lire will keep tools from rusting. 



SQUARE END TIMBERS A SOURCE 
OF DANGER DURING A FIRE 



The accompanying illustration shows the 
advantage of using beveled timbers in brick 
walls. The timber shown in Ftg. 1 in fall- 
tug will overturn the wall as shown in Fig. 




1, while the beveled timber shown in Fig. 
3 will fall out easily as shown In Fig. 4. 
The importance of observing this precaution 
is shown by the reduction in the Insurance 
rates of buildings having the beveled tim- 
ber construction. 



GOOD WAV TO CUT BOTTLES 



Turn an eye, large enough to take the 
size of the bottles you wish to break, on one 
end of a V-in, Iron rod and leave a handle 
about 2Vji ft. long. Put the tool in the fire 
and heat to a shade over red, says a corre- 
spondent of the Blacksmith and Wheel- 
wright, Put The hot eye of the tool over 
the bottle to the point where you wish It 
cut; turn the bottle around a few times* 
then take It out of the eye and dip it in 
cold water, and the cut will be just where 
yon intended. 



LOCOMOTIVE WIND SPLITTERS 



A HICKORY CONVENTION 



Kjufica] Changes In Appearance (Trowing Out of High 

Speeds 



Locomotives with “beak casings,” which 
now instantly catch the eye, may soon be- 
come bo common as to attract no im usual 
attention. For the past 20 years the smoke- 
stack has been steadily shrinking in size 
and disappearing into the as steadily in- 
creasing boiler, until now in the latest 
American and Continental engines the 
'upper works 1 ' of cab. dome, sand box and 
stack are being brought closely to one level. 
Much more attention has been given 
abroad ro the subject of atmospheric re- 
sistance when running at high speed than 



Delegates from the several thousand firms 
in this country using hickory in their manu- 
facturing held a convention to discuss what 
they should do about it, They frankly ad- 
mit it is a hard proposition, and conditions 
are actually alarming. 

It was found that 250,000,000 ft. of hickory 
is being consumed each year, and the end 
of the supply is already within sight. While 
maple users are substituting ash, there ap- 
pears no available substitute for hickory to 
any extent. A committee of 25, one each 
from as many different lines of manufacture, 
was appointed to make plans for conserving 
the remaining supply and encouraging 
planting. 




Bavarian I, ocn motive- -Speed 90 Miles an Hour 



here, but American builders are likely to 
adopt the same measures in the near future. 
The theory is admitted, but the practice 
has not yet been adopted. The illustration, 
from the Railway Age, id of a large and 
latest built locomotive, turned out at the 
works at Munich, for the Bavarian State 
Railways. With the exception of the wind- 
splitting features it will be noted as fol- 
lowing American lines more closely than has 
heretofore been adopted by foreign builders. 
The front end, however, still suggests a 
small boy who has just shed his front 
teeth. 

+ * ♦ 

The only woman captain on the Great 
Lakes is Mrs. Ogden McClurg. of Chicago, 
the Government, recently bestowing the 
rank. She commands the 74-ton steam 
yacht "Sea Fox.” 

+ * ■ — 

It is estimated that the cement kilns now 
in operation in the United S' A tes can pro- 
duce 129,000 bhl. per day. 



WATER ANCHOR FOR BALLOONS 



A water anchor of French invention has 
been tested in several recent balloon trips 
made by Dr. Julian P. Thomas, the New 
York aeronaut. The anchor consists of a 
cone-shaped canvas bag holding 200 gal. 
of water and being attached at its mouth to 
a wooden hoop. When not in use the 
anchor is hung at the side of the basket. A 
rope 159 ft. long Is attached to it. The 
anchor was used successfully when the bal- 
loon dropped Into the Hudson river re- 
cently, and again during a 22 5- mile balloon 
voyage made by Dr. Thomas and Roy 
Kna ben shoe. In the latter voyage a new 
guide rope proved of great advantage, en- 
abling the aeronauts to descend wherever 
they liked, for meals or to get their bear- 
ings. The long trip was made without 
mishap. 

-*■ — 

The harder a metal is, the leas friction it 
produces, 



EXPERT ON FIREPROOFING 



Gen, Wm. Sooey Smith says that slow 
combustion of buildings can be secured by 
carefully whitewashing the inside and out- 
side with fireproof material laid on with a 
brush. Fire departments claim that they 
can extinguish almost any fire if only it is 
prevented from spreading too much before 
they can bring their engines into play. It 
is of the utmost advantage to protect each 
building from the danger of taking fire in 
case of the burning of its neighbors, and 
this can be at least measurably done by the 
whitewashing suggested. 

The essential characteristics of a fire- 
proofing material for buildings are; 

First’ — It must itself be incombustible. 
Second — It must be as nearly as possible 
a non-conductor of heat. 

Third — It must be strong and durable. 
Fourth- It must endure heating to red- 
ness and plunging into cold water without 
cracking. 

While there are many so-called fireproof- 
ing materials in use for which these quali- 
ties are claimed, there was, up to a very 
recent period, not one of them that was a 
good non-conductor of heat, and that would 
stand heating to redness and being plunged 
into cold water w'hile red hot without flying 
to pieces. 

*- + « 

GASOLINE MOTOR FREIGHT BOATS 



From the gasoline launch to a well devel- 
oped freighter is a logical progression, and 
vessels of this type are rapidly increasing. 
Several have been built on the model shown 



In the ilhi strut ion, which is 120 ft. long, 
21 ft* & in, beam, and draws 4 ft. fi in. The 
engine is 4-cylinder, each 11 in. diameter by 
13 in. stroke, and weighs 11 tons. A re- 
cent trip of 2,10 miles was made without a 
single stop. In stilt water a speed of 9 
miles an hour is attained on 9 gaL of 
gasoline per hour; or one gallon per mile 
per hour. Doats of this class are Intended 
for use on inland waters, although one is 
running in the Gulf, out of New- Orleans. 
— - 

HOUSEBOAT WHICH FOLDS UP 



A Canadian inventor has produced a 
houseboat In which the roof can be raised 
while the sides and ends of the cabin are 





FutUtag Houseboat 



folded down on the deck. The roof is then 
lowered and the boat occupies very little 
space. For passing under 1ou t bridges 
where otherwise the boat could not go, the 
device is convenient, as the folding process 
requires but little time. 




Gafollite Freight H*at fair Inland Waters 



GIGANTIC FLOATING CRANE SURVEYING FOR SUPERIOR-HUDSON 

BAY CANAL 




Floating Crane for Handling Huge Vessel's Machinery 



Two surveying parties arc now engaged 
in running lines north and south for a 
canal to connect Lake Superior and Hud- 
son Bay. Th rt southern end of the canal 
will be at Port Arthur, Canada, it ts ex- 
pected Jat nos , T . Mill 3s hacking the proj- 
ect, which will tap a vast and rich section 
of the Canadian wilds. 



The building of a vessel, or any other 
large construction which exceeds in size all 
its predecessors, always involves more or 



less machinery and equipment of propor- 
tions until then unheard of and is apt to set 
a new standard for many and varied lines 
of industry. The new mammoth Ctmarders, 
"■Lusitania’* mid "Mauritania/' now building, 
have not been behind in this respect. Our 
illustration shows a gigantic floating crane 
being used in fitting the “Mauritania” with 
her boilers and machinery. 

The crane is mounted on a barge 90 ft 
long and 77 ft. beam which has four sets 
of propelling machinery and a speed of six 
miles an hour. The crane will lift 110 tons 
at an outreach of 44 ft, beyond the front of 
the pontoon. Two other lifts are of 5 tons 
and 20 tons capacity. 

#— *-♦ 

The railways of Great Britain employ 
000,000 men, of whom 200,000 are engaged 
in track repairs. 



wireless block signal system 

FOR SEAS 



A wireless block signal system for the 
seas is declared to be possible through a 
new apparatus which acts over a short 
radius, even as short a distance as a half- 
mile. the field of operation being limited at 
will. The device could be used to notify a 
vessel of the proximity of other vessels in 
a fog or heavy weather, and so prevent col- 
lisions, 

•» 

It is said that a stream of water dis- 
charged under several hundred pounds 
pressure will resist the blow of an ax. The 
ax rebounds from the water as it would 
from a bar of steel. 
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FUTURE SUPPLY OF TELEPHONE POLES 

Present Annual Requirement fur Renewal Alone 2>650,000 Po!es-= Demand 

Increasing 



At the present time there are about 800,- 
000 miles of pole Hue (telephone and tele- 
graph ) in operation in the United States. 
By far the greater part of this mileage is 
located in the East, but the linking up of 
the cities, villages and rural districts of the 
West is proceeding at such a rapid rate, 
while the increase of mileage in the East 
has by no means reached its limit, that It is 
safe to declare that the greatest growth of 
the telephone system is still before it. With 
this prospect the question concerning the 
pole-line construction companies, is the 
future source of supply of poles, timber for 
cross-arms and insulator pins. The Year- 




Treating Chestnut Poles by Tank Method 



book of the Department of Agriculture for 
1905 says: 

“Assuming that the 800,000 miles of pole 
line are constructed on a basis of 40 poles 
per mile, and that each pole contains an 
average of 20 cm ft, it will be seen that 
there are now in use 32,000,000 poles, repre- 
senting 640,000,000 cu, ft of timber. If the 
average length of life of these poles is 12 
years, there are annually needed, for the 
maintenance of the present lines alone, over 
2,680,000 poles, containing approximately 
53,000,000 eu. ft of timber; and if it re- 
quires 60 years to grow a pole, to maintain 
the supply there should be five poles grow 
lug for every one in use, or 160,000,000 poles 
for renewal merely, besides what the exten- 
sion of business will call for.** 

The timbers chiefly used for poles arc 
chestnut and Northern, Southern and Idaho 
cedar. Also, longJeaf and shortleaf pine, red 
cedar, cypress, redwood, locust, e&talpa and 



several of the oaks are used. For cross- 
arms, longleaf, shortleaf, and loblolly pines 
of the South and Norway pine of the North 
are used; also cedar, cypress, spruce and 
red fir. For insulator pins, black locust is 
the best of all woods, but the supply has 
been so depleted, other woods as substitutes 
are being tested. 

As a measure against future distress from 
scarcity of poles both the government and 
thr: telegraph and telephone companies are 
carrying on extensive experiments in the 
preservative treatment of poles, tending both 
to lengthen the term of service of the pole 
and also to adapt new species to this pur- 




T resting; White Cedar by Brush Method 

pose. Three treatments have been employed 
in these tests, two of which, the brush and 
the tank treatments, have proven practicable. 
Preliminary experiments were concerned 
with the seasoning of the poles. It was 
found that those cut iu the winter dry more 
regularly and at the end of six months are 
better seasoned than those cut in the spring 
and summer. Also, that soaking In water 
for from two to four weeks hastened the 
rate of subsequent seasoning. Shrinkage 
was found to be less with air seasoning 
than with the application of artificial heat. 
In nearly all parts of the country the sec- 
tion of the pole subject to early decay is the 
part immediately above and immediately be- 
low the ground line; therefore, this is the 
part on which the preservative is used. The 
brush method consists In applying from one 
to three coats of preservative to the outside 
of that part of the pole between 2 ft. and & 
fh from the butt* the time between 



3 flue 
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applications ranging from a few hours to 
two days. Poles treated were weighed, ex- 
amined and tested In every way possible. 

The tank method consists of soaking the 
butts of the poles in tanks so constructed 
that the poles lay at an angle of about 20 a . 
The butts of the poles are immersed for a 
distance of about 8 ft, in a tank containing 
cold preservative, which is gradually heated 
by a fire underneath the tank until a tem- 
perature of from 210* to 270° F, ie reached, 
This temperature is maintained for about 
five hours, when the fires are drawn. The 
poles are left in the tank for several hours 
after the preservative has become cold, so 
that the entire treatment consumes about 24 
hours. By this method a penetration of 
about Va I s obtained. 

The cost of a green pole at the setting hole 
may be put at $5; of a brush-treated pole. 
$5,40, and of a tank-treated pole, $3. 55. The 
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OEu^ram Showing Value of Treatment 

average life of the green pole Is about 12 
years; of a brush -treated pole, 15 years, and 
of a tank-treated pole, 20 years, tty apply- 
ing a formula for calculating the annual 
charge on an expenditure occurring now 
and recurring regularly, we find that with 
interest at 1 per cent the annual charge for 
a green pole is ¥0,5328, for a pole treated by 
the brush method $0.4534, and for a pole 
treated by the tank method 10.4157. A com- 
parison of these annual charges shows that 
by using a pole treated by the brush method 
instead of a green pole an annual saving of 
about 7 cents is effected, while if a pole 
treated by the tank method is used the an- 
nual saving will be about 12 cents. The dif- 
ference between the annual charges for 
poles treated by the brush and by the tank 
method is 4 cents. 

These $maJ3 savings may seem insignifi- 
cant in themselves, but If we apply them to 
the 32,000,000 poles in use we have the fol- 
lowing figures ns the annual saving by using 
treated poles instead of green poles: 

By brush method .,*.****,..* ? 2,240,000 

By tank method ..,**,, 3,840,000 



These savings represent the value at the 
setting hole of 415,000 poles if treated by 
the brush method and 578,000 poles it 
treated by tile tank method* 

In setting the poles with a view to noting 
the effects of the preservative 300 seasoned 
30-ft. cedar poles and the same number of 
chestnut poles, soma treated and some un- 
treated, were used in a Georgia telephone 
line, a section of the country where wood 
decays rap icily and therefore results could 
be obtained in the shortest possible time. A 
treated pole was placed between a green 
and unseasoned pole in every instance so 
that conditions are uniform and fair. Sev- 
eral years must elapse before conclusions 
can he drawn, but the Importance of the 
work and the results already obtained are 
such as to warrant increased endeavor along 
this line. 

* * * 

WINDMILLS ON SAILING SHIPS 



Work the Pumps While the Men Steep 



Ocean going sailing vessels, those which 
have no steam or gasoline engine power for 
hoisting purposes, can now be supplied with 
a pumping outfit operated by one or more 
windmills. There is always more or less 
leakage in even the best boats, and the 
bilge pump is a& necessary an adjunct, as 
the compass* On mo«t sailing vessels these 
pumps are worked by hand, the process be- 
ing very monotonous and tiresome. The 
windmill apparatus, which Is a patented 
affair, can be placed cither at the top of the 
mast on schooners which have their fore- 
topmasts down, or two or three feet abreast 
of the main or mizaen masts, and clear of 
the sail and boom. The pumps already in 
use can he utilized for the new system* 
which Is specially recommended for light- 
ships and other anchored craft. 




Windmill for OperatiJijff Bilge Pumps 
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A windmill on a ship would look as un- 
usual as an anchor on a barn, but the Idea 
is so practical it is likely to come into 
general use on vessels which use sails 
entirely fur propulsion, 

— — -*- + ♦ 

A LOCK WITH FOUR KEYS 



An improved type of hotel lock, which has 
recently been placed on the market, is pro- 
vided with four different keys, as shown in 
the illustration. The first, or guest key, 
will unlock the door from the outside, only 
when not locked with any of the other keys. 
Prom the inside, however, it will operate 
at all times, and when the door is locked 
from that side the knob on the other side 
cannot he turned. The stationary knob then 
indicates that the room is occupied, so that 
iho maid will not unnecessarily awaken or 
disturb an occupant by inserting (be mas* 
ter or floor key in the lock. When the door 
is locked from the inside by tlie guest key. 




the key cannot be taken from the lock, thus 
always insuring the key being In the lock 
in case of tire or other emergency. 

Next in order is the master or floor key, 
designed for a maid's use, and operative 
on the locks of all rooms on a floor when 
not locked on the inside. 

Then comes the grand master key, which 
throws the locks on all rooms in the hotel 
when noi locked on the inside. 

The fourth style of key Is the emergency 
key, by the possession of whic h ihe locks 
on all room doors in the hotel can be un- 
locked from the outside, even when locked 
from the inside with the guest key in the 
lock. This key is designed exclusively for 
the use of the proprietor or manager, and 
kept, for instance, in the office safe, accessi- 
ble only to the owner or his designated rep- 
resentative, for use only in case of great 
necessity, as, for example, fire, sickness, 
suicide or other unnatural occurrence in 
the room. 



NEW RACK LOCOMOTIVE FOR 
PIKE S PEAK 



The rack railway up Pike's Peak hue re 
cel veil a new locomotive. It will burn oil 
instead of coal, the fuel tanks holding 32a 




Rack Locomotive that Burns Oil 

gal* The engine weighs 60,000 lb.; is 
equipped with hand, steam and water brakes, 
and has a tractive power of £5,284 lb. The 
maximum grade on the line is 25 per cent. 
' * ♦ 

A NEW CRANK MECHANISM FOR 
GAS ENGINES 



In gas engines as usually constructed 
I L e., with the crankshaft on the center line 
of the cylinder! the power stroke and ex- 
haust stroke are both equal, the angle of 
each being 180* ; but in a crank mechanism 
recently patented and shown in the accom- 
panying sketch the power stroke is consider- 
ably longer. This is accomplished by plac- 
ing the crankshaft off center, as shown, and 
If this arrangement is not detrimental to 




Mutton Diagram of Crank ."UecHantem 



the wearing qualities of the cylinder, it may 
possibly prove a great advantage In future 
gas engine construction, 



A sensitive thermopile and galvanometer 
will detect the heat radiated by a candle two 
miles away. 
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DANGERS OF CITY LIFE 



The danger of sudden death from hostile 
savages and dangerous beasts that Infest 
an African jungle is not necessarily as great 
as those which overtake the strenuous 
dweller in a great city. Every time lie 
walks a business street he is in peril from 
dangers he seldom or never sees and of 
which he has no knowledge. 

Beneath the sidewalks arc steam hollers 
weakened by long use and over-work which 
may lot go at any minute; and stores of 
dangerous explosives and chemicals; like- 
wise accumulations of gas which only wait 
the moment when some electric wire emits 
the spark that sets it off. Towering above 
his head rise story on story of lofty sky- 
scrapers. with hundreds of open windows 
from any of which a careless occupant may 
drop souse article that In its fall of two or 
three hundred feet becomes as deadly as a 
cannon hall. 

Painters and window washers may drop 
pails or tools, and frequently lose their own 
lives and endanger others when they miss 
their hold, or some rope breaks and drops 
them into the street below. The wonder 
really is that the fatalities are so few T , 

The transportation systems, however, are 
the ones with the big death list to their ac- 
count. Were all the people w ho are killed in 
a single month by teams alone to lose their 
lives in a fire or railway accident, the daily 
papers would devote columns to the event. 
Occurring one at a time the fatal incident 
causes no excitement and receives only a 
few lines in fin obscure part of the paper. 

Chicagoans perhaps take more chances 
than residents of other cities, or it may he 
for other reasons that Its death roll from 
street accidents are larger than in any other 
city In the world, in proportion to popula- 
tion* During the first seven months of 1906 
there were killed 2 all persons, while 2,671 
were Injured, Last year’s record waa 425 



killed and 4,535 injured. For this year the 
causes of death are divided as follows; 
Trains killed 138, street cars 75, teams 59 
and automobiles 7, 

+-*^ 

TUNING PIANOS BY TELEPHONE 



Among the increasing number of uses to 
which The telephone is put is that of timing 
pianos, even at long distances, A man at 
South Bend, Ind., called up a piano tuner 
at Wabash, Ind., 64 miles distant, advising 
him that a new instrument needed tuning. 
The tuner told the owner to sound the in- 
strument, which was near the phone, and 
then gave directions for changing the ten- 
sion, The piano was then sounded again 
and pronounced in perfect order* 



ELECTRICITY AS A FIRE HAZARD 



The newspaper reporter has long found an 
easy and plausible excuse for city Arcs in 
the stereotyped “crossed electric wares.” In 
the earlier days when less attention was 
paid to careful wiring and Insulating mate- 
rials were of an inferior quality, and elec- 
tricians were less competent and experienced* 
there doubtless were frequent grounds for 
tiie charge. 

Largely through the work of the Fire Un- 
derwriters, restrictions and requirements 
have become standard which safeguard elec- 
tric wiring to such an extent that the old 
hoodoo is fast becoming obsolete. For in- 
stance* in New York city the Are losses 
from 1902 lo 1905, Inclusive, which were 
traceable to defective wiring or other elec- 
trical causes, were only 301 cases with a 
total loss of $207,610. The electrically caused 
fires were only 1.34 per cent of the Whole* 
and the losses 1.15 per cent of the whole. 
♦ * » 

Turpentine is better than oil for use when 
drilling hard steel, saw plate, etc. 




Seven Months' Record In Chicago 





ONE=MAN HAND SAWING MACHINE 




Worked with Coil Spring 



A one-man sawing machine, which, it is 
said, will cut a cord of wood in 40 minutes 
find does better work in operating the saw 
than where two men are required, is a recent 
invention. The machine is operated by a 
double acting coil spring adjustable lo suit 
either the weakest or the strongest man. 
The coll spring is 10 ft. in length and 1 In. 
in width and pulls when the operator feeds 
and feeds when the operator pulls. 

With tilts in vent Ion one man can fell trees 
either on rough or on level ground and then 
cut the timber into logs or wood. The ma- 
chine is attached to a tree or log In a sec- 
ond's time ready for operation and the saw 
cuts straight into the timber from the first 
stroke. It may be used with either a short 
stroke or with a full sweep. The machine 
weighs S lb.; any sized cross-cut saw is 
used in it. 



MOW AN ACETYLENE GENERATOR WORKS 



Intense Light Pressing the Physical and Chernies! Properties of Sunlight 



The light coming from the sun consists of 
several colors, which may be readily sepa- 
rated by passing it through a triangular 
prism of glass. The col or* thus formed are 
the same as those found in the rainbow, and 
are known as the solar spectrum. All of 
these colors have a certain effect on the eyes 
and the proportion of each that enters into 
the composition of sunlight has proved to he 
the most conducive to good vision. For I his 
reason the light from kerosene or gas Is in- 
ferior to daylight, as it contains an excess of 
red and yellow light and has practically mi 
violet light. 

The violet rays are the chemical rays and 
possess all the health-giving and germ- 
destroying properties which make sunlight 
so beneficial ami desirable. They are also 
the rays which cause plants to grow, and for 
this reason plants cannot be raised by gas 
light or any other light lacking in violet 
rays. 

The electric arc-light while possessing an 
abundance of violet rays, is very unsteady 
and produces an unconscious eye strain 
which is very fatiguing to the nerves. This 
is especially true of alternating current arc- 
lights, where the fluctuations may be readily 
seen by rapidly moving any bright object 
such as a coin or pen knife, the effect being 
very similar to that of moving pictures. 



The acetylene light, unlike the electric arc- 
3ight r is very uniform ami still has the de- 
sired violet rays which make it resemble 
sunlight. 

The effect of these rays 
is apparent in the accom- 
p a n y i n g illustration, 
which shows two lilies 
raised under exactly the 
same conditions, except 
that one received sun- 
light by day and acet- 
ylene light during the 
night, while the other re- 
ceived only the rays of 
the sun. 

The superior light of 
acetylene is not, the only 
advantage it has over or- 
dinary city gas. The 
former is much cleaner 
as it produces no soot or 
smoke, when working 
properly. It also pro- 
duces less heat for the 
same amount of light, 
and consumes much less 
oxygen. There in prac- 
tically no danger of asphyxiation from acet- 
ylene, as it is less poisonous and of much 
stronger odor than city gas, and the danger 





of fire is now so much less than when the 
first crude experimental devices were in use, 
that the National Board of Fire Under- 




F$£h 2-"A Generator 



writers no longer make an increase in the 
insurance rate when acetylene apparatus is 
Installed, 

The properties of calcium carbide are now 
so well understood that all the objections, 
which were so obvious in the earlier generat- 
ing apparatus, have been overcome* Instead 
of dropping water Into the carbide, as was 
formerly done, the carbide is dropped Into 
the water. 

The parts of a modern generator are 
shown in Figs. 2 and 3, The carbide is con- 
tain ed in a hopper. A, and drops on a revolv- 
ing disc, B, the movement of which causes 
the carbide to fall over the edge and drop 
into the water below, The disc is turned by 
means of the clockwork motor, C, which de- 
rives its power from the weights, D. 

As the carbide drops into the water It 
forms acetylene gas. which rises to the sur 
face and passes into the gas holder, as 
indicated by the small arrows, in order to 
prevent residuum from accumulating in the 
water chamber, an agitator, E, is provided. 
It is made of a heavy wrought- iron bar, con- 
structed tii the form of two paddles, which 
are attached to an upright rod, the end of 
which is formed into a crank In a convenient 
position for turning* 

As the gas passes into the gas holder, the 
tank, F, is slowly raised until it nearly 
reaches the top, when the chain, G, raises 
the lever, 11, and stops the motor. This 



stops the disc, B* and thus prevents any 
more carbide dropping into the water. Some 
machines have a second lever which operates 
a little later, should the first one fail to 
work properly, 

'The position of the weights is a fairly 
accurate indicator of the amount of carbide 
contained In the hopper, as the amount that 
Is fed depends on the movement of the 
weights. An inter Terence device, which locks 
the motor when the hopper Is not properly 
closed, prevents any mistake in operating. 

As the gas leaves the reservoir, it goes 
through the filter. .7, where it passes through 
several thickneses of felt, thus removing all 
particles of lime, dust or other physical im- 
purities In the gas, which would possibly 
clog up the burners. These Impurities in 
the gas were responsible for the smoky 
lights in the earlier acetylene apparatus, 

A general view of the piping and installa- 
tion is shown In Fig. 4* The generator, 
usually placed in the basement, supplies all 
the burners, which are connected by pipes In 
the same manner that city gas is used. The 
cost of the entire apparatus for a residence 
is about $150, and the running expenses are 
about $15 a year. 

The discovery that has made the acet- 
ylene light a success commercially is that 
of Moissan, who first produced calcium car- 
hide by the chemical combination of lime 




and charcoal. The two ingredients, on being 
mixed together and heated in an electric 
furnace, unite to form calcium carbide* 
which consists of one atom of calcium and 
two atoms of carbon (Car,.). 

When this substance comes in contact 

with water, which is composed of hydrogen 



and oxygen (H a O>, the calcium displaces 
part of the hydrogen, which then unites 




Fir- Acetylene IKumliMtinn Installation --lien era tor 
in basement 



and many of the grains. The earth is pro- 
ducing coal, copper, gold, and many other 
metals are being discovered steadily, while 
the railway companies are driving their 
steel rails over mountain and valley, tapping 
the heart of the rich country. 

At Dawson we have opened today a nar- 
row' gauge line of road which connects with 
the Forks (12 miles), a mining center, and 
by fall will be extended 30 or 40 miles more 
and eventually will reach 7E> miles from 
town. Heavy dredging machinery is being 
shipped here and this phase of mining has 
proven to be very cheap and thorough, and 
a safe investment. The ground is unfrozen 
in many places which makes it easy to oper- 
ate, and the frozen parts are quickly thawed 
out with “steam points*' in advance of the 
dredges. — Contributed by C. W. Tennant, 
Dawson, Y. T., July 16, 1906, 

» t 4 

NIAGARA POWER MILKS COWS 



with the carbon and forms acetylene gas 
( CaCj H- 2 HmQ = CfH-t 4- Ca ( OH ) a ) . 

Calcium carbide Is also made with Mine 
and coke, or lime and coal dust. The mix- 
ture is put into a crucible surrounded by a 
wall resting on a metal plate, which acts as 
an electrode, A large carbon rod passes 
through the cover and acts as the second 
electrode. A current of several hundred 
amperes is then passed through the mixture, 
which unites at a white heat to form cal- 
cium carbide. 

» ♦ ♦ — 

WHEN NAVIGATION OPENS ON THE 
YUKON 



The arrival at Dawson of the first river 
steamer after its tortuous journey ot 1.800 
miles from the sea, is always the great event 
of the year. Its coming is eagerly watched 
for, and the welcome whistle of the first 
boat draws the people by hundreds to the 
dock. Although communication with the 
outside world is maintained through the 
winter hy means of sleighs, the river trans- 
portation is depended on for the bulk of the 
freight traffic, and will he until more rail- 
roads are built. The ice went out this year 
on May 11, and in ten days the river was 
dear. 

The growth of the North in the next ten 
years will astonish the world, for this ex- 
pEiTuse of country of thousands of miles is 
destined to be inhabited by man and it will 
eventually supply all ills needs. 

The soil is now beginning to produce just 
as man tills it, growing all the vegetables 



A pole line for power transmission from 
Niagara Falls back into the state passes 
over and along hundreds of farms. The 
farmers are taking advantage of the oppor- 
tunity to use electric power, which in this 
case is cheap, for many of the daily occu- 
pations, One farmer, who has installed a 
milking machine in his large dairy, is using 
current generated at the Falls, cutting and 
grinding feed, milking, cooling the milk by 
mechanical refrigeration, and churning Into 
butter. 

Really inventions are coming to such a 
pass that one is almost In doubt as to which 
is the greater wonder — the Falls themselves, 
or the many utilities which are made pos- 
sible by the great power plants at Niagara. 
» * + 

SIGN CHECKS WITH THUMB MARKS 



Instead of the cross mark used by illiter- 
ate persons as a signature for many years, 
sin impression of the right thumb is to be 
substituted. No two thumb marks are alike 
and therefore there would be less chance 
for forgery than when the cross mark is 
used. Large concerns employing many illit- 
erate men — chiefly foreigners — have lost 
thousands of dollars through forged pay 
checks; losses the thumb impression system 
will at least materially decrease. Uanks al- 
ways take a description of the depositor, but 
even this does not protect against forgery 
where the cross is used, as persons fre- 
quently change in appearance. The lines of 
the thumb do not change. 
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THE ARTIFICER SCHOOL OF THE NAVY 




Where Young Mechanics 
Receive Special Train- 
ing for Work on 
Battleships 
at Sea 



Must be Ahle to Make 
Repairs Without the 
Usual Machinery 
Found on 
Shore 



Graduating GJass, June* 1906 



This school was established at the Navy- 
Yard, Norfolk, on the 10th day of 

December, 1902, since which time fourteen 
classes have completed the course of instruc- 
tion, The aim and purpose of the school 
are to give such Instruction and training to 
enlisted men possessing trades of black- 
smith, painter, plumber and fitter, shtpfitter, 
carpenter's mate, and shipwright, as will fit 
them for duty on ships afloat. 

The faculty consists of the naval construc- 
tor of the Navy Yard, as head of the school, 
assisted by a chief carpenter of the Navy, in 
direct charge, and five civilian Instructors, 
who are practical mechanics representing 
the respective trades taught, and especially 
selected as to their fitness for this duty 
from among journeymen employes of the 
Navy Yard. 

The men who arc sent to the school for 
instruction usually have some knowledge of 
the use of tools in their respective trades, or 
show considerable aptitude for some par- 
ticular trade. Many civilians are examined 
in the school and at the recruiting stations 
for enlistment in the artificer branch of the 
Naval service, and quite a number of men 
who have served one or more enlistments in 
the seaman or other branches, and who. 
prior to their entry into the Navy, had 
worked at some of the above mentioned 
trades, or who have shown aptitude for one 
of the trades during their service, are 
assigned to the school for a course of in- 
struction, and often prove to be excellent 
mechanics, , 



The buildings assigned to the school for 
workshops are well adapted for that pur- 
pose* with good light and ventilation* and 
comfortably heated in winter. In the main 
building are located the headquarters of the 
school, carpenter shop, paint shop, lecture 
room, and model room. The model room is 
provided with all types of hand pumps and 
w f ater closets, for the instruction of the 
plumbers’ class, and contains also an anchor 
engine, hawse bucklers, a pneumatic “Lung 
Arm System” watertight door, with air com- 
pressor plant complete for operating it; two 
hand dosing watertight doors, capstan, 
model hatch, air port, and other minor inte- 
rior fittings used on board ships. There is 
a 38-ft. iron hull model of the armored 
cruiser type in this room, which was built 
by the successive classes while under in- 
struction. The interior structural work of 
this model is similar to that of an armored 
cruiser, though not built to scale; the out- 
side plating is put on with screws instead 
of rivets, so the plates may be readily re- 
moved to admit of Interior observation. The 
plumbers and fitters and shipfitters are lo- 
cated in the inside fitters' shop, where the 
plumbers are provided with all necessary 
forges, benches, bending tables, etc,, and the 
shlpfltters have a conveniently arranged 
shop, supplied with lathes, drill presses, a 
double headed shaper, good vice benches, 
and such other tools as they would be likely 
to use on board ships. In the blacksmith 
shop the men under instruction use hand 

forges, such as are used on ships. 



POPULAR MECHANICS 



1033 




Three months are allowed to complete the 
course. The time is devoted entirely to in- 
structing the men in practical work com* 
prising their respective trades, and on work 
they will be most likely to encounter when 
assigned to duty on sea going ships. The 
instruction given here necessarily differs 
very materially from that given In an ordi- 
nary mechanical training school, since it is 
not general, but for the purpose of training 
the men to perform a specific class of work, 
viz., making repairs to, and maintaining in 
an efficient condition, the hull and all In- 
terior fittings and auxiliaries of a modern 
man-of-war; as there is no available space 
in a man-of-war to carry an assortment of 
power machinery* except small lathes and 
other iron working machines, it is, of course 
necessary that a large part of the work be 
done by hand; therefore the carpenters and 
shipwrights are required to get out all their 
work by hand. The blacksmith class arc 
given hand forges, and not allowed to use a 
steam hammer. The members of the plumb- 
ers' class are required to cut all their pipe 
and threads with hand dies; the shipfitters 
must shear their plates with a sledge and 
cold chisel, and drill most of the work with 
the ratchet, 

A general outline of the instruction given 
in the different branches of the school is as 
follows: 

Blacksmith Class — Welding in the differ- 
ent ways, "jumping on” pieces, working 

angle iron, making shackles, chain, bolts, 
rivets, mast bands, eye bolts, pad eyes, iron 
work for blocks, and fittings likely to be re- 
quired on board ship, that would have to lie 
made at a forge. In addition to the above, 
blacksmiths are given special Instruction in 
the -operation of anchor and windlass en- 
gines. and in shackling and unshackling 
anchor chain. 

Ship fitter Class — Fitting angle iron and 
plates, riveting, chipping, calking (iron and 



steel), drilling and tapping, putting on hard 
and soft patches, care and maintenance of 
manholes* power and hand-closing watertight 
doors, valves, etc,; making repairs to* and 
operating anchor and windlass engines, ma- 
chine work on lathe* shaper* and drill press* 
cutting threads on pipe and bolts with hand 
dies, the use of the red lead gun, and stop- 
ping leaks with cement and otherwise. They 
are required to fit plates and other parts of 
the structural work on the hull model of 
the armored cruiser in the model room, to 
familiarize themselves with the Interior and 
under-water arrangement of frames, longi- 
tudinals, outside and inner-bottom plating, 
watertight bulkheads* etc, 

Plumber and Fitter Class — Lead work, 
pipe fitting, pipe bending, sheet brass* gal- 
vanized and black sheet iron working, braz- 
ing, working copper pipe, and tin work* 
overhauling the different makes of hand 
pumps and water closets used in the Naval 
service, cutting threads on bolts and pipe 
with hand dies, driving rivets, and calking 
metal. The class is given lectures on the 
pumping and drainage system, method of 
sounding compartments, and precautions to 
be taken for the prevention of galvanic 
action on the hull and fittings, and mainte- 
nance of the sanitary arrangement. They 
are also required to keep a journal* in which 
they collect much valuable information on 
the general plumbing arrangement ol ships. 



Plumbing Class at Work 
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Learning to be Ship’s Carpenters 



Carpenter's Mate and Shipwright Class — 
Carpentry, cooperage, joiner work, block 
making, repairing boats and boat gear, 
spars, oars, etc.; calking seams in wooden 
decks, and catting threads on bolts with 
band dies. 

Painter Class — Painting iron and wood 
work inside and outside, cabin and hard 
wood work, and mixing all kinds of paints 
and stains by the different formulae as used 
in the Naval service. They are also re- 
quired to keep a journal, in which they 
gather from time to time much valuable 
information on ship painting generally. 

In addition to practical instruction, all 
the classes are given lectures on the nomen- 
clature of parts and fittings of ships, the 
method of sounding compartments to detect 
the presence of water, taking the draught of 
a ship, determining locations by the system 
of compartment numbers as used on ships 
of the Navy, and various other subjects re- 
lating to the care and preservation, mainte- 
nance and operation of watertight doors, 
hatches, ventilation systems, etc. 

The fifteenth class now under instruction 
has a total membership of 45. The last 
class completing the course May 31, 1906, 
had 34 men to qualify in their respective 
branches, which consisted of blacksmiths, 
painters, carpenter's mates, shipwrights, 
plumbers and fitters, and shipfitters. Since 
the establishment of the school certificates 
of graduation have been given to 479 men, 
of whom 54 were blacksmiths, 78 carpenter’s 
mates, 136 shipwrights, 23 shipfitters, 90 
painters, and 98 plumbers and fitters. These 
men were sent to sea going vessels to per 
form the duties of their respective rates. 
♦ * » 

When drilling, turning or reaming malle- 
able iron, use kerosene oil. 



LEAH WOOL FOR CALKING PIPES 



A new method of making pipe joints has 
recently been developed in Germany and is 
now coming into use in this country. The 
discovery that has made this method possi- 
ble is that of mail u factu ring lead wool, a 
material consisting of small thread-like 
strands of lead. This strange, spongy sub- 
stance requires no melting, but is simply 
stuffed into the cavity between the pipes and 
then hammered, much as the dentist’s gold 
is hammered in filling a tooth. 

In this process the preparation of the 
mold and the operations of melting and 
pouring arc obviated, and much less lead is 
required in making the joint, as may be 
seen in the Illustration. Another advantage 




is that while the hot lead contracts in coni* 
ing. thereby leaving spaces between the 
lead and the pipe, except in the immediate 
vicinity of the calked portion, the lead wool 
fills the entire cavity and makes a perfectly 
tight joint. 
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All the articles ap- 
pearing in this de- 
partment are reprint- 
ed in bouk form at 
the end of each year. 





Contributions to 
this department are 
Invited. If you have 
worked Out jj rood 
Idea or know of fine, 
please send it in. 



LAYING OUT AN ANGLE WITH 
SCALE AND DIVIDERS 



To lay out any angle without other tools 
than a scale and dividers, strike an. are 
with a radius of 3.5S in. and count every fa 
In. on Ihe arc a degree. For many purposes 
a radius of 3 & in, will do, the error being 
one degree in 360, 

» * » 

EXPANSION JOINT SUBSTITUTE 



As long steam pipes change their length 
a considerable amounts due to the expansion 
and contraction which takes place during 
changes of temperature, an expansion joint 
ia needed to take up this motion, which 
would otherw ise break a fitting or cause a 




Expansion Joint Made of Pipe and Fittings 



leak. When an expansion joint is not avail- 
able, however, the device here shown will 
prove an excellent substitute. The nipple, 
A, is of such a length that the center lines 
of pipes B and C will coincide. Four com- 
mon ells and two street ells will be the 
only fittings required, the cost of w r hich 
will compare favorably with an expansion 
joint.— Contributed by Frank J. Borer, 330 
Rankin St. t Elisabeth, N, J. 

♦ ♦ » 

CEMENT FOR WOODWORK 



The following cement will be very hard 
w'hen dry, and will adhere firmly to w r ood; 
Melt one ounce of rosin and one ounce of 
pure yellow wax in an Iron pan, and thor- 
oughly stir in one ounce of Venetian red 
until a perfect mixture is formed. Use while 
hot. 



ANOTHER QUICK REPAIR FOR 
LEAKY PIPE 



To repair a leaky pipe with the pressure 
on, simply wrap the Inner tube from a bicy- 
cle tire around 
the leak, 
stretching t h e 
rubber tightly 
and winding 
around the pipe 
in a manner 
similar to that 
employed by 
physicians 
In bandaging a 
Utnb. Continue 
in this way un- 
til the leak 
stops, and then 
tie a knot in the rubber. This repair will 
often hold for years, and it only takes a few r 
minutes to apply it, — Contributed by F. D. 

Monger, Oconomowoc, WU. 

— — 

WATER MUFFLER FOR GASOLINE 
ENGINE 



A pail of water makes a very simple but 
most effectual muffler for a gasoline engine. 
The illustration shows how it is used. The 
pail is partly filled with water and the end 




Cheap (las Engine Muffler 



of the exhaust pipe Is carried below the sur- 
face, thus causing the exhaust to bubble up 
through the water. — Contributed by Walter 
Weber, f>43 W. 46th St,, Chicago, UL 
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INEXPENSIVE AND USEFUL RATCH- 
ET WRENCH 



The ratchet wrench illustrated was orig- 
inally designed for n&e in ear repair work 
for removing nuts from the holts of split 
gears, but Is also useful for removing square 
or hexagonal nuts so located that they are 
hard to get at.. 




A cone-shaped device takes the place of 
the jaws In the ordinary form of wrench. 
This cone on the interior is hollowed to the 
form of a hexagonal pyramid which will fit 
most of the nuts generally in use. The cone 
fits into a circular opening at the end of 
the handle. A smalt steel pin Inserted in 
the handle and held in place by a split key 
serves as a ratchet and engages with small 
Indentations in the surface of the cone, says 
the Electric Railway Review. The wrench 
will work either right- or left-handed, de- 
pending on which side of the opening in 
the handle the cone is inserted. It Is said 
that this wrench can be made for about 15 
cents. 



HORSEPOWER OF A GAS ENGINE 
REDUCED BY HIGH ALTITUDES 



A gas engine giving 10 hp, in Chicago will 
give only S hp, in Denver and If moved 
to the summit of Pike's Peak would give 
only 5 hp. This is due lo the difference in 
atmospheric pressures of the places men- 
tioned. 

Other conditions remaining the same, an 
engine while consuming the most gas will 
give the most power. By consuming, in 
this ease, is meant actual combustion and 
not simply the wasting of gas which occurs 
when the mixture Is too rich. 



In Denver, where the atmospheric pres- 
sure is less than in Chicago, the amount of 
air taken into the cylinder during each cycle 
will be correspondingly less and will there- 
fore be unable to support the combustion 
of as great a quantity of gas. The amount 
of compression is reduced as well and this 
also results In loss of power, 

+ +—+- 

FASTENING ON A GUITAR BRIDGE 



The method I adopted for gluing on a 
guitar bridge 1 believe is original and a 
valuable kink for those players placed in a 
similar position. Soon after purchasing the 
instrument the bridge became detached, 
there being a tremendous strain exerted by 
the strings, and It was returned to the 
dealer to be repaired. He glued it on and 
in addition put in two screws with nuts, 
one at each end of bridge; yet it again 
came off soon afterward. As the dealer ran 
a first-class repair shop, 1 decided that It 
would be useless to go else where, but to 
try the job myself, 

I cut about r> in, of the largest diam- 
eter hardwood curtain pole 1 con hi fin {I and 
planed a flat surface about % iu. wide. 
Into this I drilled six holes a trifle smaller 
than the root diameter of a ]Vin. wood 
screw having a round bead, and at a dis- 
tance apart corresponding to the holes in 
bridge. This block, A In sketch, was in- 
serted in the sound hole of the instrument 
and placed under the string holes. Placing 
a strip of wood, B, drilled with correspond 
lug boles, under the heads of the screws, 




they were screwed into the block as hard as 
possible. Of course, the glued surfaces of 
bridge and sound-board were first cleaned 
with sandpaper and slightly warmed. By 
this method [ secured a pressure impossible 
by any other means adaptable to the condi- 
tions, and costing practically nothing. Of 
course, any block of hard wood would an* 
swer the purpose, but curtain poles hap* 
pened to be plentiful at the time.— Contrib- 
uted by R, E, Bates, Mansfield, Mass. 






HOW TO DRILL BRICK, CEMENT, 
STONE, ETC, 



Seeing an article in Shop Notes describing 
a method of making a drill for small holes 
in brick and cement, reminded me of a drill 
for making larger holes, which 1 have used 




Drill for Brick 



with great success in perforating walls over 
a foot thick. 

Alt that is needed Is a piece of %-in. gas 
pipe with the end cut off square and cat 
with teeth as shown in the sketch. The 
teeth may be cut with a three-cornered file, 
and should he of a liberal number and all 
the same length so that each tooth will do 
Its share of cutting. 

in using this drill strike light* quick 
blows with a machinist’s hammer* at the 
same time revolving the pipe. 

If a very deep hole is to be drilled, use a 
short pipe at first to get the hole started, 
finishing with a longer piece, and if the 
teeth become very dull, remove the drill and 
sharpen with a file.— Contributed by Stoke 
Richards. Santa Clara. Cal. 

♦ *-* 

DEVICE FOR FILING FLAT 

In filing flat— a very difficult operation— 
the device illustrated will be found con- 
venient* The Illustra- 
tion is an end view. 

A block. A, of metal 
or wood and slightly 
rounded on the top is 
caught in the vise by 
the part B. Pina, C, 
hold the piece to be 
filed on the rounded top as shown. The file 
is worked backwards and forw r ards on the 
work, says the Model Engineer* London, 
and the rounded top altows the Job to rock 
to accommodate the motion of the file, and 
no iiifference how' the file is pushed about* 
one Is always filing fiat. 



COLD WEATHER VESTIBULE FOR 
SHIPPING ROOMS 



In transferring freight from the shipping 
room to a box car in winter so much cold 
air enters with the opening of a door that 
it is often uncomfortable to work in the 
room. One company, says Machinery, got 
around this difficulty by devising a handy 
vestibule which Folds up bellowslike against 
the side of the building w r hen not in use* 
The device is shown in the sketch, 

A light rectangular framework, B, sur- 
rounding the shipping door is fastened to 
the outer wall. A similar framework, A, is 
connected to this by two swinging arms, D, 
on each side* and between these two frames 
is fastened the tube, C, of heavy close-woven 
duck, or some other similar material. When 
the box car is in place, the w r eight of the 
outer framework* A* acting on the arms* D, 




tends to hold it firmly against the side of the 
car, thus forming an enclosed passageway 
between it and the building tight enough to 
prevent the wind from entering to any great 
extent. 

» » ♦ 

TO CLEANSE MERCURY 



Put a 10 per cent sot till on of nitric acid in 
an iron ladle and add the mercury. Place 
the ladle over a blacksmith’s forge, says 
Machinery, until the nitric acid bolls* The 
dirt will rise to the top and the mercury, 
perfectly clean, remain at the bottom. Do 
not let the mercury boll, the fumes are poi- 
sonous. 




HOW TO MAKE A MILLING CUTTER 
WITHOUT BACKING 



The ordinary milling cutter,, shown in 
Fig. lj has the teeth backed olf, or, in other 
words* out away for clearance between the 
tooth and the work at all places except the 
cutting edge. This Is a condition that is 




HiiiiktJ and Unbacked Milling Cutters 



necessary in all machine tools, and Is usu- 
ally very difficult to obtain. This is espe- 
cially true of milling machine cutters where 
the backing is usually done by hand in a 
special lathe, or in very expensive machines 
used by tool manufacturers. 

To obviate the necessity of backing, the 
cutter can be made as shown in Fig. 2. 
Then when it is tempered the teeth will 
spring back, as shown exaggerated at A, 
and give a slight clearance at the backs of 
the teeth— Contributed by L. G. Barren* 14 
Barnett St., New Haven, Conn. 

* * + — — 

SPARK PLUG EFFICIENCY 



A spark plug that emits a long-distance 
spark outside the cylinder, will not always 
do the same within the cylinder in the mid- 
dle of a highly compressed charge, says the 
Automobile, It may be weak or fall en- 
tirely at the critical time. The vigorous 

spark is the effectual one. 



ONE MAN TO CARRY LONG 
LADDER 



One man can 
carry a long, 
heavy ladder 
with ease by 
using the device 
illustrated here- 
with. Little 
blocks slide 
along a shaft 
for adjustment to the ladder's width and 



Into these blocks the ends of the rails fit. 
Then by taking the other end of the ladder, 
one can wheel it to any point desired, The 
wheel should be made of a piece of plank. 


INFLATING AUTO TIKES . 



For the proper inflation of auto tires a 
good registering pump is necessary. Press 
the valve in with the pin in the cap to make 
sure it does not stick, Raise the pump 
piston to the top of the cylinder and push 
all the way to the bottom, says the Auto- 
mobile. giving full steady strokes. Each 
time the plunger descends the gauge pointer 
will fluctuate more or less beyond the cen- 
ter of equilibrium, according to the rapid- 
ity of the stroke. To find the constant pres- 
sure. a full, slow stroke should be given, 
and near the end the plunger should be 
held stationary, equalizing the pressure in 
the pump and tire. The gauge pointer will 
then slowly find its balance and remain sta- 
tionary, pointing to the figures of the real 
pressure in pounds. 

If the tire is inflated with air at 68° F.. 
the increase of pressure by reason of the 
temperature of the air In the tire being 
raised by frictional heat will not be suffi- 
cient to cause it to burst. 



TO PRESERVE HEADS OF STEEL 
TOOLS 



When the head of a cold chisel or other 
tool becomes flattened as shown at A, do 
not continue using it but heat to a dull 



Effects of Crystalliicalion 

red and then dress the head as shown at B. 
Simply grinding the head, without heating, 
will not be satisfactory, as the steel is usu- 
ally crystallized at the flattened end and it 
Is necessary to beat It in order to restore its 
original life and strength. For this reason 
the heads of steel tools should be heated 
occasionally whether flattened or not — Con- 
tributed by Hiram Stitt, 
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CEMENT FOR SLATE 



Switchboards and nth cm - articles made of 
slate, which have become cracked, can be 
repaired by using a cement made of slate 
dust and a solution of silicate of soda, 
If this is worked thoroughly into all the 
cracks and given a smooth surface it will 
hardly be noticed when dry and will not 
crumble or break.— Contributed by Ray* 
mond VV. Johnson. Wade Park and E, Mad* 
Ison Aves., Cleveland, 0. 



HOME MADE ASH HOE 



A worn-out firing scoop makes a light and 
convenient ash hoe. days a correspondent of 

the Engineer's 
Review. Heat; 
the scoop red 
hot at the point 
indicated at H 
in the illustra- 
tion. having pre- 
viously prepared 
a place for bend* 
ing. as shown, 
thud, bringing 
the handle Into the position indicated by the 
dotted lines, and let the scoop cool. Re- 
move the old shovel handle and replace It 
with a long hoe handle, which rivet in place. 
- — — -*■- ♦-*’ 

COLORINGS FOR CEMENT BLOCKS 



For red sandstone add 22 lb. of an aggre- 
gate Iron oxide, called mineral paint, to 
each barrel of the dry mixture of cement. 
For lighter shades use less of the coloring 
matter. 

To get a brown shade add Germantown 
lampblack to the above. For a pleasing 
gray use the lampblack alone, 2 lb. to the 
barrel of cement, 

A good blue is produced by using 19 lb. 
of ultra murine to a barrel of cement, and 
for green use TA lb, of the ultramarine. 

For yellow use 2C Sl>, of yellow ochre to 
a barrel of cement: uwe the same tiuantity 

of brown ochre to procure a good brown. 

In using these coloring materials mix in 
a dry state till no streaks arc visible, then 
add water and mix and tamp as before. 
While the blocks are moist the color will lie 
much darker than when they are dry, it 
must he remembered. 

Always use the least amount of coloring 
possible to give a good shade, warns the 



American Carpenter and Builder, as most 
of the pigments used are of a clayey nature,. 
Ill-adapted to stone making, 

• *-+ 4 

WHEEL STAND FUR THB SHOP 



When working with wheels, washing, 
painting, or striping them, a wheel stand Is 
a handy device to have in the shop* 

To make a wheel bland cut olT an old 
%-in, axle, B, IS in, from Urn shoulder and 
bend it 1 1 -j in, from the shoulder, leaving 
l ho front round, a little higher than the 
collar so the wheel will not run off. Make 
the other end to tit t> in. Into an Iron pipe, 
A, ft in* long. 




Make the feet of four pieces of old 1-in. 
lire* C. IS In. long. Swage 2 In* of one 
end of each foot to fit into pipe A from 
below and bolt together with stove 

bolts* Take two pieces. H, 22 In. long, and 
swage and bend them off V /2 m. at both 
ondS to fit against the legs. Rivet them 
together whore they cross at the center. 
This will leave the round side of the tire 
up. says the Blacksmith and Wheelwright* 
The straight piece, E, can he substituted for 
R and used for face striping spokes. The 
paint glass may be laid on the end of the 
huh for convenience* 

+ * — 

The electrical conductivity of distilled 
water is 6,754,000*000 times loss than that 
of copper. — Culley. 





HANGERS FOR SUPPORTING PIPE 



SOLDERING ALUMINUM 



For supporting pipe do noE use a hanger 
like the one shown in Fig. 1: it. is liable 
to bend off at A, being affected by the ex- 
pansion and contraction of the pipe, This 
defect, says the Engineer* 1 Review, can be 




overcome by the method shown In Fig. 2. 

Two simple hangers that give good satis- 
faction are shown in Figs* 3 and 4, while 
where several pipes of small diameter are 
run together, the hanger shown in Fig. 5 is 
good. Hooke like those shown at CC in 
Fig & can be used where l -beams instead of 
wood joists are used, A hook should be 
made at the top of the binding bolt at Ik 

CEMENT FILLING FOR COM- 
MUTATORS 



The shellac and plaster-of -paris cement, 
commonly used for commutators soon de- 
teriorates as a result of the heat. A better 
cement, and one which will not. carbonize, 
can be made by mixing plaster-of- pans and 
a solution of silicate of soda.- -Contributed 

by Raymond W. Johnson, Cleveland. 0. 



The popular notion that hot water freezes 
more quickly than cold with air at the same 
temperature is erroneous —Trail twine. 



For soldering aluminum make a solder of 
SO per rent tin and 20 per cent zinc, using 
stearic acid as a flux. Tin the surface of 
the aluminum with this solder, moving the 
copper hit backwards and forwards over the 
metal and Ho wing the solder, says Machin- 
ery. The film of oxide that prevents the 
ready soldering of the aluminum can then 
be cleaned off and the metal soldered with 
either the above-named solder or tinsmiths' 
solder. 



GASOLINE STORAGE TANK FOR 
STEAM AUTOMOBILES 



Owing to the reduction in price of steam 
runabouts, there are at present a great num- 
ber in use all over the country; one fault 
is the limited storage capacity of the gaso- 
il oh tank, wbieh furnishes fuel for about 
25 to BO miles. To reduce the possibility 
of running short of gasoline on the road, 
I have designed and constructed with great 
satisfaction a tank to hang on the inside of 
the dashboard, between the gauges, The 
same should be constructed of copper with 
crimped edges, and bung on iron hands bent 




istorjinEff Tenk tor AirfnmnNIi 



as per the drawing. Have a screw tilling cap 
on top and a tap with short hose on the 
bottom. The tank can be filled and emptied 
in its position on the dashboard by use of 
the hose. 

In the drawing A is an elevation and B 





a plan view of the 1 tank in position. — Con- 
tributed by Prentice P. A very „ Pox 311 
Ridgewood, N. J. 

* • ♦ 

VOLTAGE INDICATOR FOR SELEC- 
TIVE RINGING GENERATORS 



Constant voltage of the ringing generator' 
is an i in porta in matter in exchanges where 
selective ringing is used on subscribers* 
lines. A good Indicator for 
showing the variation in 
voltage is made of lamps 
placed so as to be constantly 
under the observation of the 
wire chief, says the Ameri- 
can Telephone Journal. The 
indicator may be Installed 
as follows: 

Connect two switchboard 
lamps, one to the positive 
lead and the other to the 
negative lead as shown In 
the sketch, inserting the re- 
sistance between the lamp 
and the ringing main Mount the lamps on 
the wire chief's test table so that he will 



In the bending process, the wood does not 
stretch, but contracts, says the Wood- 
Worker, and to force the contraction it is 
necessary to support the side the strain is 
on and hold the ends from giving. Fig. 1 
shows a device for this purpose. It Is a 
piece of strap iron with an iron bracket 
riveted on each end* Fig* 2 shows how it is 
fitted to the piece of wood to be bent and 
Fig. 3 shows the timber after bending, the 



outside of the curve being of the same 
length as before and the inside shorter. 



+ nut +■ 




Imlkiilur L-umps Connected 



see them every time he looks up* As he be- 
comes accustomed to making observation 
he will be able to detect the slightest vari- 
ations in pulsations or brilliancy of the 
lamps. Two -Kb volt lamps connected in this 
way through a 400-ohm resistance have been 
burning steadily for two months and are 
as bright us ever* 

* * ♦ 

BRACKET FOR USE IN BENDING 
WOOD 



The best woods for bending are ash, hick- 
ory, white oak and elm. Ash after being 
subjected to a steam bath is very pliant and 
is used extensively for handles. The tight 
bark or pigment hickory is the best species 
of this wood for bending, though select parts 
of three others — peccanut, mocktanut and 

"i i r" 





Bracket In Use 

shell bark — are used also. White oak when 
treated by steam bends readily and the 
bending qualities of elm when given the 
same treatment are said to excel all others. 



HOW TO REMOVE OLD STUDS 



While repairing a pump in the plant where 
\ am employed, I had occasion to remove 
and replace numerous studs on the same. 




Device hir Removing: Studs 



When there is no shoulder on the stud, a 
common way to remove it is to use two nuts 
and by jamming one against the other the 
stud may be turned by working a wrench 
on one of the nuts. But in the ease of the 
pump this method could not be used, as 
the studs, which were all %-in. diameter, 
were so close together that there was no 
room to work a wrench. 

1 then made the device shown in the 
sketch. A long nut is made out of hexagon 
steel and tapped to fit the studs. A set 
screw is then placed in the nut, and when 
this is screwed up tight against the curl of 
the stud, the friction of the nut Is greater 




than that of the casting which holds the 
stud. A wrench may then he used on the 
long nut, which projects above ail the studs, 
thus allowing a complete revolution of the 
wrench, — Contributed by John Weldon, 433 
Columbia St., Brooklyn, N. Y. 



VENTILATING FAN FOR THE SHOP 



Make a fan of galvanized iron, screw it 
to a wood pulley and drive a brass tube 
through the center of the pulley. Tool a 
piece of cold rolled ] jdn, stock, cut a thread 
on each end and bolt it to a piece of iron, 




Home -Made Ventilating Fan 

which in turn bolt to the planer gib. Drill 
several holes in the iron so the fan can be 
set over when raising or lowering the head, 
In the case illustrated the belt is at an 
angle. This fan could be applied to any 
power-driven machine, or all of them could 
be supplied with fans. — Contributed by A. 
Churchill. S32 E, 32nd SC, Portland, Ore. 

— ♦ — ♦ ■ 

A SIMPLE HOME-MADE JACK 



In putting a new base tinder a dynamo a 
jack was necessary for lifting the machine, 
and the one Illustrated was improvised. A 
‘ft -in, bolt R in, long, threaded its entire 
length, and a nut and a piece of pipe were 
the materials used. 

The head of the bolt was placed on the 
floor beneath the dynamo. Then, by screw- 
ing upon the nut, the dynamo was lifted a 
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Handy Jack 



certain amount* and blocked in position. 
The jack u f as then raised higher by placing 
blocks beneath the head of the jack, and the 
dynamo was again lifted. This mode of lift- 
ing wan continued until the dynamo was 
raised sufficiently high to permit of insert- 
ing the new base and the removal of the 
old one, 

For the nipple a piece of 1-in, pipe was 
used, says the Engineers’ Review, and stood 
the strain nicely. A washer between the 
nut and the nipple improves the jack, and 
the head of the bolt should rest In a coun- 
tersunk plate to keep the bolt from travel* 
tag. 

— — +-+■ 

WIRING FOR GAS ENGINE 



It is often difficult to start a gas engine 
which is ignited by a dynamo and for this 
reason batteries are used in connection with 
the dynamo. In the wiring diagram shown 
in the sketch A is the dynamo, R a tw T q- 
point switch, anti C the spark coil. This 
wiring is intended for use w r ith make and 
break engines and will not do for jump- 
spark engines. 




To start the engine place the switch on 
the right-hand point. This throws the bat- 
teries in the circuit, and allows starting the 
engine with very little effort. Then after 
the engine has run a few seconds the switch 
can be turned to the left-hand point, thus 
throw ing out the batteries. With such small 
demands the batteries will last a long time. 
—Contributed by H. H. Fountain, £07 9th 
St., Jdrooklyn, N. Y. 



Greasing the molds, or painting them with 
coach varnish twice a month will keep 
cement blocks from sticking. Use the best 
grade of black coach varnish, 

< j> m. * * 

In 1905 the copper product amounted In 
value to 5137,498,727. This is the largest 
product of copper ever recorded In the 
United States. 



TAR ON THE HANDS 



An exchange recommends rubbing the 
hands with the outside of fresh orange or 
lemon peel, and wiping dry immediately. It 
is astonishing what a small piece will clean. 
The volatile oils in skins dissolve the tar, 
wo that it ran he wiped off. 

* 

HOW TO PUTTY CRACKS IN FLOORS 



way will remain filled for years and will 
be practical iy invisible. 

EMERY WHEEL HOLDER FOR 
LATHE 



Having a lathe and emery wheel, but not 
a wheel holder, I devised the following ren- 
ter for holding the wheel in the lathe: 

My emery wheel is 1 in. thick and has a 
1-in. hole, so 1 turned a piece of soft steel 



Some of the readers of Shop Notes may 
have had trouble in filling cracks in doors, 
previous to painting. It seems that no mat- 
ter how tightly the putty is pressed in with 
the putty-knife, it will rise out of the cracks 
and project above the surface of the floor 
a few days after the paint has been applied* 
thus producing a very undesirable appear- 
ance. 

This is usually caused by the presence of 
dust in tlie tracks and by applying too 
much pressure lo the putty. As it is al- 
io os r. impossible to fill the cracks without 
applying considerable pressure to the putty, 
it becomes necessary to remove the dust or 
dirt, The necessity of this operation is il- 
lustrated En the accompanying sketch. Fig. 
] shows a crack in the floor with a quantity 
of dust at the bottom. This dust is com- 
pressed by the application of the putty, as 
shown in Fig. * and as the compressed dust 
is somewhat elastic, it tends to expand to 
its original volume. This results in raising 
the putty from the cracks as shown in 
Fig, 3 

in order to prevent this defect* run the 
pointed end of a file or other pointed object 




Corrtc mill Incorrect Methods of Puttying Cracks 

r 

through nil the cracks, thus removing all 
the dust* Then apply turpentine to the 
cracks by means of an oil can. This soaks 
into the wood and causes the putty to stick 
better, at the same time softening ihe putty 
and allowing it to till all parts of the cracks 
as shown in Fig. 4. Cracks puttied in this 




Center with Emery Wheel Attached 



1 in, in diameter and 6 in, long to fit the 
center hole in the lathe* as shown at A in 
the cut. The other cud was threaded for 
the nuts, B and 0, one of which, B, was 
pinned to the shaft. Both cuts were sup- 
plied with washers, D I), as shown. 

If desired, a straight piece of steel may 
be used In place of the tapered piece, but it 
will then be necessary to either use a chuck 
or make center holes in each end and use a 
dog, — Contributed by Donald Reeves, Oak 
Park, Til. 

+ 

STRENGTH OF WOODEN TANKS 



The hoops on a wooden tank determine 
its strength. Flat hoops are less satisfac- 
tory than round. Round hoops do not rust 
so quickly, and are not weakened so much 
by a little rust as arc flat Hoops: also, when 
the tank swells, they are not apt to burst, 
but sink into tbe wood, instead. 

Cypress, cedar or white pine, free from 
Imperfections anrl thoroughly dry, are the 
species of wood advised by the lire insur- 
ance authorities for cylindrical wooden 
tanks, Michigan pine, free from sap wood* 
is most durable where the tank la exposed 
to freezing. 




STEP LADDER FOR STAIRS 



An ordinary step ladder cannot he used 
on stairways, but by adding the attachment 

here shown it 
can be used in 
that position 
with perfect 
safety. Fasten 
on an extra 
pair of legs 
somewhat 
shorter than 
t h e original 
legs and ar- 
range so that 
either pair 
may be used 
when wanted* 
Hooks and 
eyes may be used on the long legs to hold 
them against the ladder when using on a 
stairway, thus making the device easier to 
move np and down stairs, — Contributed by 
John Weldon, 433 Columbia St., Brooklyn, 
New' York. 

♦-* 

LOOSE PISTON ROD INDICATOR 



It sometimes happens (in fact, quite 
often) that when a piston rod is screwed 
into the crosshead it will work loose and 
commence backing out while the engine is 
running. The clearance is often very small 
and generally the first hint the engineer 
gets of something being wrong la a gentle 
tap. tap, tap of the piston on the cylinder 
head. In cases where an engine gives this 
kind ot trouble, vhe expedient illustrated in 
the sketch will prove useful, says a corre- 





spondent of Power* Here A is a jam-nut 
and X Y is a black stripe of paint, say, Vi 
in, wide, drawn across the crosshead boss, 
the jam-nut and along the side of the piston 
rod* This stripe can be seen quite plainly 
while the engine is in motion, and If the 
rod or nut commences to turn, the broken 
stripe will be noticed immediately. 



READING THE WEIGHT OF AN 
ANVIL 



The figures on an anvil indicating its 
weight form a puzzle to many a smith and 
mechanic who has not learned how to read 
them* The figures state the number of 
gross hundredweight of 11£ lb,, quarters of 
hundredweight and the extra pounds, says 
the American Blacksmith. For instance, the 
figures 2-1-18 on an anvil mean two hun- 
dredweight of 112 lb, each, or 224 lb*, plus 
on o quarter hundredweight, or 28 lb., plus 
extra pounds, 18, amounting in all to 270 lb. 
— ♦ » ♦ — 

DEVICE FOR CLEANING BOILER 
TUBES 



A simple and good device for cleaning 
scale from boiler tubes may he made as 
follows: 

To a piece of % -in, rod* IS in, long, weld 
an angle or cross bar at either end, the bot- 
tom piece to be 8 In. long and made square 
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Scale Cleaning Device 



to cut the scale, says the Engineers' Re- 
view. and the upper piece 12 in* long to 
serve as a handle. 

In using the tool, the bottom or shorter 
end Is shoved down between the tubes ami 
is then used auger fashion. By so doing, 
the bottom bar is turned crosswise to the 
tubes, which pushes the scale out from both 
rows of tubes on either side. By moving 
along the tubes one is able to clean the en- 
tire lot in a very short time. This device 
removes the scale from the top and bottom 
tube at the same time, letting the scale fall 
to the bottom of the hoiler T w'bere It can 
be easily removed, 

» • » 

In tapping out nuts or cutting threads 
w r ith a die, use good bird oil, 
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TEMPORARY REPAIR FOR A LARGE 
PULLEY 



A novel method of making a quick repair 
for a large pulley was used In a large tex- 
tile finishing plant, where a pulley S4-in. 
diameter and 36-in, face suddenly broke, at 




Repair for Pulley 



a time when the plant was behind In orders, 
and simply had to run in the shortest pos- 
sible time. None of the supply houses In 
the vicinity could furnish a new pulley of 
the required size,, so the master mechanic 
had to make a temporary repair, which is 
described by a correspondent of the Ameri- 
can Machinist as follows: 

The piece of pulley rim broken out was 
approximately the section between two sets 
of arms, and was roughly from 2 % to ,1 ft. 
across, as shown in Fig. 1. As the rest of 
the pulley seemed to be in good condition, 
he hail the carpenters get out some 3x1 2- In, 
ash, and prepare four pieces to fit the inside 
of the pulley rim as at A, Fig. 2 . These 
were placed on each side of the anus, and 
each pair well bolted together, clamping 
them firmly to the arms. Some pieces of 
4-in, ash were then sawed 36 in. long, and 
bolted to and across the pieces of 3x12, 
allowing the bolts to pass down between the 
pieces, countersinking the heads and using 
nuts and washers underneath. B, Fig, 2* 
shows the pieces In place. In the meantime 
a small engine had been moved into a con- 
venient position for driving a section of this 
shaft, and the pulley and the cross slide 
from the shop planer had been rigged to hold 
the tool for turning, so it was a matter of 
a few' minutes only to turn off the section 
of wood down to the size of the pulley. 



Then the nearest coupling was loosened, 
and the pulley and section of shaft removed 
to some convenient horses for balancing. 
It took 136 lb. of iehd to do this, and as it 
was rim In between the pieces of 3x12 ash, 
there w r as little fear of its getting loose. 

After erection, the main belt was replaced 
and the plant ran on the same as usual for 
over two months before it w^as removed to 
be replaced by the new pulley, and even then 
it seemed just as good as the day It was 
repaired, 

■ ♦ » « 

HOW TO FORGE A GOOD WRENCH 



The directions for forging this wrench* as 
given by a correspondent of the Blacksmith 
and Wheelwright, are as follows: First 

take a file or good buggy spring, according 
to the size of the wrench wanted, as fu Fig. 
1. Forge this down 1 in. or 1U in. from the 
end. as shown in Fig, 2. Then forge a T 
on each end and keep the corners round 
(Fig, 2 ). Then turn each T on the horn 
of the anvil and bring one end around a 
trifle farther than the other, as in Fig. 4. 
in finishing trim off the ends and square 
up to suit the nut (Fig, 5), In this way 




ForfjlnE ft Wrench 

the grain of the steel Is forged around each 
prong, thus making It a good, strong 
wrench. Never punch a hole and cut It out, 
as this will make the prongs cross-grained. 
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CEMENTING A WATCH CRYSTAL 



Anyone can cement a loose watch crystal 
in place and so avoid the necessity of going 
to the jeweler's w ith IL Remove the bezel 
from the case, place the crystal In position 
and melt enough sulphur flour to run in 
around the glass. Heat the bezel and crys- 
tal over an alcohol lamp until the sulphur 
runs down in the groove and around the 
glass, then let it cool,, When cooled, remove 
all the sulphur that remains outside the 
groove. This makes a water and dust proof 
joint and also holds the crystal firmly. — 
Contributed by M. D. Schaefertueyer, Hay- 
den, Colo. 

♦- 

THE RAIL=SPLITTER*5 KIT 



A rail-splitter’s outfit, such as was used 
by Abraham Lincoln, is shown in the ac- 
companying illustration. The kit consists 
of several ironwood wedges t tough wood 
with a flue grain) ; a couple of iron wedges 
to start the splitting process, an ax and a 
"beetle " The "beetle" (shown in the back- 
ground) is usually made by the rail-splitter 
himself, says Wood Craft, and is used for 
driving the wedges. 

In splitting rails, the ax is struck Into 
the end of the log and the two Iron wedges 




are then driven into the opening made. As 
the opening extends along the length of the 
log the wooden wedges are driven In until 
at last the log is in two parts. These large 
pieces are cut up into smaller ones In the 
same way* 



HOW TO MAKE A REVERSING 
RHEOSTAT 



A reversing rheostat for changing either 
the direction or speed of a motor by the op- 
eration of one handle can be made by fol- 
lowing the diagram shown in the sketch. 
A and B are copper contacts, A being hisu- 




Rc versing 1 Rheostat 



lated from the handle and B connected to 
it. The resistance coils, C, give the neces- 
sary resistance for decreasing the speed. 
When the handle is in the center the 
motor will not move, but when moved to 
either side the motor will revolve, the di- 
rection of the revolution being changed by 
swinging the lever over to the opposite 
side,- — Contributed by Donald Reeves, Oak 
Park, 111. 

POWER FROM WINDMILLS 



While windmills, as far as we can deter- 
mine, have very rarely been Used for com- 
pressing air, there is no reason, however, 
why they should not be adapted to this pur- 
pose* A windmill with a 12-ft blade is 
commonly rated at 2 hp., and one with a 
l£-ft* blade Is rated at 4 hp. If this power 
were utilized for compressing air, the re- 
sults obtained would be as follows: 

2 tip. will compress Thfj cu. ft. of free air 
per min. to 100 lb. gauge. 

2 hp. will compress 11 cu, ft. of free air 
per min, to SO lb, gauge. 

4 hp. will compress Ifi cu. ft. of free air 
per min. to 100 lb, gauge. 

4 hp. will compress 22 cu. ft of free air 
per min. to SO 3b. gauge. 

The above results were calculated on the 
assumption that 15 per cent he allowed # /or 
friction in the air compressor, but as stated 
by a correspondent of Browning’s Industrial 
Magazine, the allowance for an apparatus of 
this kind should probably hr greater. 

It is not considered practicable to use 
wind power for the generation of electricity. 
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HOW TO MAKE A SUN DIAL 



As sun dials are coming into use again, it 
might interest the readers of Shop Notes to 
know how they are made. In making a sun 
dial it Is very Important that the angle of 
the screen or upright piece (gee Fig. ] )♦ 
should be equal to the latitude of the place 




Fig* t«5iin Dial far Latitude of ChkBjfi} 



where the dial Is to he used. A sun dial 
which will give the time accurately in one 
locality; will therefore be inaccurate when 
moved either north or south any consider- 
able distance. For instance, the dial shown 
in Fig. 1, which is designed for it^e In Chi- 
cago, would be unsuitable for New Orleans, 
but if moved straight east or west its time- 
keeping qualities would not. be disturbed. 

The latitude of any place can be found by 
consulting suitable maps. The correct angle 
for Chicago is n fl oG' or practically 42. and 
for New York it is hr 43'. The object of 
making the angle of the screen equal to the 
latitude, is to have the edge of the screen 
parallel with the earth’s axis, a condition 
absolutely essential in an accurate dial. It 
Is therefore necessary that the dial, after 
being made, should be placed in an exactly 
horizontal position and also ihai the screen 
should point directly north and south, the 
large end being placed toward the north. 
The screen should also be set exactly per- 
pendicular to the face of the dial. 

The material of the dial may be metal, 
well-seasoned wood, or any other substance 
which will not warp or change its shape, and 
it can be made with a round or square base, 
as may be desired. In marking the divisions 
of the hours there are two general methods; 
one in which the divisions are determined 
by trial and the other in which they are 
calculated by mathematics mid geometrical 
constructions. 

in the farmer method the dial fs placed 
in the sun in the correct position and the 
edge of the shadow' marked at the end of 



each hour. St is necessary to take a reading 
each hour because the spaces are not all 
equal, as in a clock, but are shorter at norm 
and longer in the evening and morning, as 
shown in Fig. 2. While the consecutive hour 
spaces arc not equal they arc ail symmetrical 
from the 12 o'clock mark In the center. 
Thus the space from 12 to l Is equal to the 
space from 11 to 12: 10—11 is equal to 

1 — 2; 0 — 10 equals 2— 3, etc. This rule 
may be applied In checking the results to 
see that they are accurate. 

The latter method, although more ingen- 
ious, is not practical, as the theoretical re- 
sults obtained by calculation are subject to 
sources of error such as refraction. It Is 
well known that the sun is visible for some 
time after it has sot, this phenomenon being 
due to the bending of the rays as they pass 
obliquely through the atmosphere, and the 
theoretical division of the spaces on a dial 
will therefore bo inaccurate. 

The correct divisions of the hours being 




obtained, they may he either painted or 
scratched on the surface of (he dial, which 
will then be complete. Jf desired, the half 
and quarter hour divisions may also be 
marked* although they may be readily cal- 
culated by the eye when not so inscribed. 

# 

To soften putty on glass and frames of 
windows, paint It over with nitric or muri- 
atic acid. In an hour’s time it may he 
easily removed. 
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CUTTING A BELT 



A driving belt 8 ft. long, for a lathe, was 
cut out of a piece of leather 6 in. square 
by a mechanic by the following method; 

The corners were cut off, leaving the 




Cutting :U Small Belt 



leather circular. Then ho cut around the 
circumference for about 1 in* to the re- 
quired width of the belt, and fixed a brad- 
awl in a bench, with a knife opposite, at a 
distance of the width (% in.) of what he 
wished the belt to he. and another bradawl 
to steady the cut through, as indicated in 
sketch, and placing the end of the belt 
which he had cut between knife and brad- 
awl, drew the whole belting be 1 ween this 
space, the knife cutting the belt to an even 
width. 

» 4 ■ ■ 

GUARD FOR BELT 



To prevent a belt from swinging and 
striking the frame of the generator, a cor- 
respondent of the Engineer's Review at- 




Guide fur Belt a 

t ached a guard as shown in the illustration. 
The guard is made from iAxl*4-ln. iron; the 
rollers, A and B, are made of pipe 

and are set with about V> in, clearance on 
each aide w T hen the belt is standing. 

» * * — 

For filling holes in castings, use a metal 
made of 9 parts lead, 3 parts antimony and 
1 part bismuth. This metal expands iti cool- 
log- 



AIR CUSHION IN BELT 



In a plant inhere a 57-k, w* generator w T as 
used as a motor to drive a line of shaft- 
ing, the paper pulley on the motor being 
US in. by 12 in.; the pulley on the line shaft, 
72 in. by 12 in,, making 190 i\ p. m.; the 
belt of five-ply rubber of good quality and 
the distance between centers about 17 ft., 
a pounding occurred at a certain point at 
each revolution of the belt* increasing In 
force each time. It w T as not convenient to 
stop the motor, and though the belt w T ae not 
loose, a tightener was applied as indicated 
in the sketch, in the hope of stopping the 
pounding, but without success. 

At noontime, w r hen the motor was stopped, 
examination showed that the outer layers of 
canvas and rubber were detached for almost 
tile entire length of the belt, while the 
edges still held together, and a cushion of 




air a foot long and 3% in, thick had formed 
in the interior of the belt, causing the pound- 
ing. The belt was then perforated with a 
Vj-in. belt punch throughout Its entire 
length, the holes being located a loot apart 
and staggered, This did not stop the pound- 
ing immediately, but gradually diminished 
its force until only a click could be heard, 
says a correspondent of Power, and for 
many days after one could feel the air 
being forced out through the holes at oue 
point. 

#-+ * 

The heat of oue pound of coal will con- 
vert from five to eight pounds of w'ater into 
steam in ordinary locomotive practice, 

TO KEEP CONTENTS OF WOODEN 
PAILS FROM TASTING OF 
THE WOOD 



Water or anything else for “Internal use'* 
kdpt in a wooden pail is apt to taste of the 
v^ood. To prevent this, says the Practical 
Carpenter, fill the pall with boiling hot 
water and let stand until the water Is cold; 
then empty the pail and wash the inside 
with a solution of soda in lukewarm water, 
with a little lime added, after which scald 
the pail and rinse carefully, 



SACKHOLDER FOR VEGETABLE 
PICKERS 



A sack holder which I improvised last 
year, when something of the kind seemed a 
necessity. Is shown in the accompanying il- 
lustration, I raise many acres of winter 
vegetables and employ many pickers, and 




>1 



Tripod Stockholder 

the holder saves time and labor. When the 
sack is full, a pull on one leg of the tripod 
lets the whole weight of the sack on the 
ground, and It may then be easily unbooked 
from the tiller. In large acreage, there 
should be one holder at each side of the 
patch. — Contributed by Chas. H. Sebree* 
Monrovia, Cal. 

» • ♦ 

HOW TO MAKE POISON FLY PAPER 



Take 1 1b. quassia chips, put them Into 
2 V> qt. water and let stand for 24 hours. 
Then pour off the liquid and boil it down 
to 1 qt. Now put the same chips used be- 
fore into H4 qt. water and boil clown to 1 
pi. Pour off the liquid while warm and put 
in 10 ox, dark brown sugar. When the 
sugar is dissolved, mix the two liquids. 
When cool, soak pieces of blotting paper 
in the liquid for a minute, then take them 
out and drain and dry them. The paper 
can be laid away for use at some future 
time, if desired. To use, place a piece of 



the paper in a small plate, put a little 
water on it and set it wherever convenient, 
— Contributed by F. S. Cummings, 2S9 For^ 
syth Detroit, Mich, 

♦ » ♦ 

DETAILS OF HOME-MADE SHOWER 
BATH 



The home-made shower bath for factories 
described in Shop Notes for June, 1906, in- 
terested so many people and elicited so 
many inquiries that we publish the accom- 
panying sketch giving further details of its 
construction. 

The bath consists of a cylindrical casing 
42 in, in diameter and 90 in. high, made of 
No, 22 galvanized iron, ■ The casing is In- 
tended to rest, in a copper tray or bottom 




which is connected with the sewer and pre- 
vents water from overflowing upon the 
floor. 

At the top of the casing is a shower head 
with hot and cold water connections. In the 
side of the casing is a door 22 in, x 72 in., 
which opens out. 



CHEST FOR STOVE JOBBER’S KIT 



For carrying the stove jobber’s bit a small 
metal chest, such as Illustrated, Is most con- 
venient and suitable. The top part is for 
the tools, comprising one brace with chuck 
and drills, center and rivet punches, cold 




chisels, screwdriver, hammer, pliers, hand 
snips, files anil a small trowel. 

The bottom, says a correspondent of the 
Metal Worker, hac spaces for fire day and 
stove putty and compartments for wire, 
stove holts and similar supplies. 



PORTABLE FORGE FOR THE SHOP 



The accompanying illustration shows a 
portable forge, which was designed and con- 
strutted in one of the large railway shops, 
where it has proved to be very useful and 
convenient, 

Kither coal or charcoal can be used for 
fuel, says the Railway Review, and by 



making slight alterations and adding a 
suitable tank, oil may be used. 

The top frame, a plan detail of which 
is shown in the Illustration, should be 
made of Vi m, sheet steel, but the hood may 
he made of lighter material. The device Is 
intended for use in shops where compressed 
air is used, which can be supplied by means 
of nipples permitting a coupling direct to 

the compressed air connections. 



FASTENING STEEL TOOLS IN THEIR 
HANDLES 



When the steel tool comes out of its han- 
dle, fill the handle with powdered rosin and 
a little rottenstone, says the Practical Car- 
penter, then heat the tang of the tool red- 
hot and push it. into the handle. When 
cold the tool w ill be held firmly in place, 
* * » 

TO REMOVE DISCOLORATION FROM 
IRON AND STEEL 



When iron or steel has been colored blue 
by exposure to heat, try rubbing it lightly 
with a sponge or rag dipped in sulphuric, 
nitric or hydrochloric acid, until the discol- 
oration is removed. Then wash the metal, 
dry by rubbing, warm it and give a coat of 
oil so it will not rust. 



When boilers leak along a seam or about 
a flue, try putting a pint of cornmeal In the 
boiler. 




Home-Made Portable Forge 
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ALARM CLOCK CHICKEN FEEDER 



An automatic hen feeder, which will dis- 



charge the necessary 




tents of the hopper, 



amount of corn or 
other feed at any 
desired time, can be 
made by using an 
alarm clock as 
shown in the sketch, 
A small wire trig- 
ger rests on the 
winding key and 
supports the swing- 
ing bottom of the 
food hopper by 
means of a piece of 
string which con- 
nects the two. When 
the alarm goes off 
the trigger drops 
and allows the door 
to open, thus dis- 
charging the c o n- 



After the device hae been In operation for 
some time the hens will run to the feeder 
whenever the bell rings, — Contributed by Dr, 
H. A. Dobson, Washington, D. C, 

— ♦ * #■ 

MOW TO DISCHARGE A TOY CAN- 
NON BY ELECTRICITY 



be fired from a distance in this way, and 
as there Is no danger of any spark remain- 
ing after the current is shut off, it is safer 



than the ordinary cannon which is fired 
by means of a fuse. — Contributed by Henry 
Peck, Rig Rapids. Mich. 

e — 

EXPERIMENT WITH TWO-FOOT 
RULE AND HAMMER 



An example of unstable equilibrium Is 
shown in the accompanying sketch. All 
that is needed is a two- foot rule, a hammer, 
a piece of string, and a table or bench. The 
experiment works best with a hammer hav- 
ing a light handle and a very heavy head. 

Tie the ends of the string together, form- 



A device for discharging a toy cannon by 
electricity can be easily made by using three 
or four dry batteries, a switch and a small 
induction coil capable of giving an %-ln. 
spark. Fasten a piece of wood, A, to the 
camion, by means of machine screws or, 
If there are no trunnions on the cannon, the 
wood can be made In the shape of a ring 
and slipped on over the muzzle. The fuse 
hole of the cannon is counterbored as shown 
and a small hole Is drilled at one side to 
receive a small piece of copper wire, E, The 
wood screw, C. nearly touches E and is con- 
nected to one binding-post of the induction 
coil. The other binding-post is connected 
with the wood screw, D, which conducts 
the current into the cannon, and also holds 
the pieces of wood, A and B s in position. 

When the cannon is loaded, a small quan- 
tity of powder Is placed in the counterbore, 
and the spark between C and K ignites this 
anil discharges the cannon. A cannon may 



Equilibrium Experiment With Hammer and Rule 

ing a loop, and pass around the hammer 
handle and rule. Then place the apparatus 
on the edge of the table, where it will re- 
main suspended as shown in the sketch. — - 
Contributed by Geo. F. Schmidt, Culebra, 
Porto Rico, W. I. 




Electrical Attachment for Dig charging Toy Cannon 




HOW TO MAKE A LATHE 



A smalt fenced- lathe, suitable for turning 
wood or small metal articles, can be easily 
made at very little expense. A lathe of 
this kind is shown in the cut (Fig, 1), 
where A is the bead stock. B the bed and C 
the tail stock* I run my lathe by power, 
using an electric motor and counter shaft, 
but it could be run by foot power if de- 
sired, A large cone pulley would then be 
required, but this could be made in the 
same manner as the small one. which will 
be described later. 

The bed of the machine is made of wood 



The notches for this purpose may be 
about % in. pitch and Ms In* deep. Place 
pieces of wood against the ends of the bear- 
ing as shown at A and B, Fig. 4, and drill 
a hole in the top of the bearing as shown in 
Fig. 4, 

The bearing is then ready to be poured. 
Heat the babbitt well but not hot enough 
to burn it and it is well to have the shaft 
hot, too, so that the babbitt will not be 
chilled when it strikes the shaft. If the 
shaft is thoroughly chalked or smoked the 
babbitt will not stick to it* After pouring. 




Assembled Lathe tied and Bearing Details 



as shown in Figs* 2 and 3, hard wood being 
preferable for this purpose. Fig, 2 shows 
an end view of the assembled bed and Fig. 
3 shows how the ends are cut out to receive 
the side pieces. 

The head stock, Fig. 6, Is fastened to the 
bed by means of carriage bolts, A, which 
pass through a piece of wood, B, on the 
under side of the bed. The shaft is made 
of T r in. steel tubing about %-in. thick, and 
runs in babbitt bearings, one of which is 
shown in Fig* 5, 

To make these bearings, cut a square hole 
In the wood as shown, making half of the 
square in each half of the bearing, flepa^ 
rate the two halves of the bearing slightly 
by placing a piece of cardboard on each 
side, just touching the shaft. The edges 
which touch the shaft should be notched like 
the teeth of a saw, so as to allow' the bab- 
bitt to run into the lou r er half of the hearing. 



remove the shaft and spilt the bearfng w s ith 
a round w r ooden tapered pin. If the bear- 
ing has been properly made, it will split 
along the line of the notched cardboard 
w T here the section of tbe metal is the small- 
est. Then drill a hole in the top as shown 
at A, Fig. t>* drilling just deep enough to 
have the point of the drill appear at the 
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lower side. This cavity acts as an oil cup 
and prevents the bearing from running dry. 
The bolts, B (Fig. 5j, are passed through 
holes In the wood and screwed Into nuts, 
C, which are let into holes, D, the holes 
afterwards being filled with melted lead. 

This type of bearing will be found very 
satisfactory and might be used to advan- 
tage on other machines. After the bearings 
tire completed the cone pulley can be placed 
on the shaft. To make this pulley cut 
three circular pieces of wood to the dimen- 
sions given in Fig, f> and fasten these to- 
gether with nails and glue. If not per- 
fectly true, they may be turned up after 
assembling, by rigging up a temporary tool 
rest in front of the head stock. 

The tall stock (Fig. 7), is fastened to the 
bed in the same manner as the head stock, 
except that thumb nuts are used on the 
carriage bolts, thus allowing the tall stock 
to he shifted when necessary. The mech- 
anism of the center holder is obtained by 
using a t{.-in. pipe. A, and a ^>-in, lock nut, 
B p embedded in the W T Ood, 

I found that a wooden tool rest was not 
satisfactory, so I had to buy one, but they 
are inexpensive and much handier than 
home-made tool rests. — Contributed by Don- 
ald Reeves, 6453 Iowa St., Oak Park, 111. 
» ■ + — 

SIMPLE OPEN=Cl RCUIT TELEGRAPH 

LINE 



By using the circuit show r n In the sketch 
for short-distance telegraph lines, the extra 
switches and wiring found in many circuits 




are done away with. Closing cither key 
will operate both sounders, and ns the 
resistance of the sounders is very high the 
batteries do not run down for a long time, 
— Contributed by A. D. Stoddard, Clay Cen- 
ter, Kan. 



HOW TO MAKE AN ELECTROSCOPE 



An electroscope for detecting electrified 
bodies can be made out of a piece of note 
paper, a cork, and a needle. Push the nee- 
dle in the cork, 
and cut the pa- 
per in the shape 
of a small ar- 
row. Balance the 
arrow' on the 
needle as shown 
in the sketch, 
and the instru- 
ment will then 

he complete. 

If a piece of paper is then heated over a 
lamp or stove and nibbed with a piece of 
cloth or a small broom, the arrow will 
turn when the paper is brought near ft.— 
Contributed by Wm. W. Grant, 68 Kayo SL> 
Halifax, N. S„ Canada. 

TO USE OLD BATTERY ZINCS 




When the lower half of a battery zinc be- 
comes eaten away the remaining part can 

be used again 
by suspending 
it from a wire 
as shown in 
the cut. Be 
sure and have 
a good eonnec- 
ti on at the 
zinc binding- 
post and cover 
same with 
melted paraf- 
fin* This pre- 
vents eorro- 
s 1 o n w h i c h 
would other- 
wise occur 
from the action of the sal ammoniac or other 
chemical. The wire may he held at the top by 
twisting around a piece of wood or by driv- 
ing a peg through the hole in the porce- 
lain insulator. — Contributed by Louis Lau- 
derbach, 174 N* 7th St., Newark, N. J* 
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AN OPTICAL ILLUSION 



The accompanying illustration shows a 
perfectly straight boxwood rule laid over a 
number of turned brass rings of various 
sizes. Although the effect in the illustra- 
tion is less pronounced than it was In real- 
ity, it will be noticed that the rule appears 
to be bent, but sighting along the rule from 
one end will show that It Is perfectly 
straight. 

The brass rings also appear distorted. 
The portions on one side of the rule do not 
appear to be a continuation of those oil the 
other, but this can be proved by sighting in 
the same manner as before, — Contributed by 
Draughtsman, Chicago. 

A SIMPLE ACCELEROMETER 



A simple accelerometer for indicating the 
increase in speed of a train, was described 
by Mr. A, P. Trotter in a paper read before 
the Junior Institution of Engineers of Great 
Britain. The device consists of an ordinary 
2 -ft. rule, A, with a piece of thread tied to 
the 22-1 n. mark, as shown 
In the sketch, and sup- 
porting the small weight, 

B, which can be a button 
or other small object. 

The device thus ar- 
ranged and placed on the 
window sill of the car, 
will indicate the acceler- 
ation and retardation as 
follows: Every % in. 

traveled by the thread, 
over the bent portion of 
the rule, indicates an in- 
crease of or decrease of 
velocity to the extent of 
1 ft, per second for each 
second. Thus if the 
thread moved 2 % in, in a direction opposite 
to the movement of the train, then the train 
would be increasing its speed at the rate of 
414 ft- per second. 

If the thread is tied at the 17-in. mark, 
then each half inch will represent the miles 




per tour increase for each second. Thus if 
the thread moves one inch, it shows that the 
train is gaining 2 miles an hour each second, 

■ * ♦ * — 

ROW TO MAKE A GALVANOSCOPE 



To make a galvanoscope for detecting 
small currents of electricity, a magnet, M; 
compass, C; two binding-posts, B B, and a 
base, A, of wood, all as shown In Fig. 1 
(top view), will be required. In Fig. 2 
(side view), S S are supports to the mag- 
net, M, which should be U-in. from the 




Tor Detecting Smali Current? 



compass, C. 'This galvanoscope will detect 
the weakest current. — Contributed by John 
H, Jensen, 2537 N. Chadwick St,, Philadel- 
phia, Pa. 

..4 » 

ANTIDOTE FOR SQUIRREL PEST 



To the owner of a garden In a town where 
squirrels are protected by law* life in the 
summer time is a vexation. First the squir- 
rels dig up the sweet corn and two or three 
replantings are necessary. When the corn 
is within two or three days of being suitable 
for cooking, the squirrels come in droves 
from far and near. They eat all they can 
and carry away the rest When the corn is 
gone cucumbers, cabbages, etc., share the 
same fate, being partly eaten into. At the 
risk of being arrested for killfiig the squir- 
rels 1 have used a small target rifle morning 
and night, but during my absence the 
devastation went on steadily. Last year 
they destroyed my entire corn crop. Traps 
do no good: can’t use poison, too dangerous. 
But I have solved the difficulty; it's easy. 

Shake cayenne pepper over the various 
vegetables which are being ruined, and ol> 
serve results. 




BUILT TO BAKE 

Will You Let Us Place a TOLMAN Range in Your Home on 



FREE TRIAL 



ONE YEAR 



W E want to prove to you, at our risk, in your own home, without any obli- 
gation on your part whatever, that Tolman Ranges are absolute range per- 
fection and that one in your home will cut the fuel bill and housework tn 
half. Let us explain to you how we sell direct to you from our factory at 

ACTUAL WHOLESALE, PRICES 

and thus save you $15 to $40 profits of middlemen and dealers* We give with 
every range a TEN YEAR GUARANTEE, which is as broad and binding as we 
cati make it. Ws claim that Tquian Ranges are the only ranges made 
WHICH POSSESS ATX THESE FIVE POINTS OE MERITORIOUS PERFECTION — 



Isn’t This What You Want When You Buy a Stove or a Range? 

4, The ranpe that bas an OLD ESTABLISHED, REPU- 
TABLE manufacturer behind it. 



J. The range that will bake, beat and endure, 

2< The range that is REALLY rconcmical* 

3* The range which turns the gases and smoke Into 
BAKING HEAT* 



5 * 



THE RANGE 
EST* 



THAT WILL LAST THE LONG 



The riveting ftis mounting, the finishing are oil done tlY HAND, by skilled workmen, under the personal dl- 
Tec Hod of our MtKKLDKNT, We guarantee that there is not a better range made today, and few AS GOOD, 

Is It not worth a minute'K time and a postal eairl to semi for our CFttaiog, which tells all about thi& liberal special 
Offer? Our catalog shows over iUC different Myles and, Mw* of Wood Cook Stoves, Heating Stores, Steel IbiDges, 
etc. We are making many other liberal offers foe the summer months. A re you interested ? If so 

send postal FOR FREE CATALOG 



Manufacturing and Selilni JUDSON A. TOLMA N CO* 7 70 VmCAGO?I LL* n,Je 




Bought in 1895— Been Running Constantly 

The Naugatuck News, Naugatuck, Coon.,writirtgfor supplies, incident- 
ally remarks:: ' f The engine has been a fine one, In fact the best in- 
vestment we ever made.” Surely a splendid tribute to pay to a piece 
of machinery, * ‘Otto 1 1 design, ^Otto” materials and * ‘Otto** 
workmanship combine to make “Otto” excellence, “Otto" 
engines can never be '‘cheap," yet are always the CHEAPEST 

OTTO GA5 ENGINE W0RK5.Phila.Pa 




OLD THE MAN AT "X,"— 'Old Greg.” 

the man who signed L GB" at the "X" yard office, 
had things fill his own Way on thv: string at night. 
Ho made life miserable for everybody, from the 
dispatcher at H ‘X> I ’ ' down to the ’"OS" ham at 
■■SIV 

Swift' Well. I should say so: and none too 
smooth, either. He just would not come flown — 
not him. 

"Take it or get off the wire,’' he’d say, after 
you broke two or three t Lines, and every time you 
broke after that you would get a new name, which 
generally would not please you very well. It was 
fust Impossible to keep out of a “scrap" with him. 
He seemed to he down on everybody, and nobody 
had any love for him. 

One thing about "Greg," you just couldn't "break 
him up;" there wits no use to try. Everybody did. 
try, though (after they found there was no use of 
being gentle with him), and “tired" it at him 
with might and muln. only to get t hit t exasperat- 
ing “GW when they closed the key, and it always 
sounded ns splbful as could be. especially if a 
fellow hud sent faster than he had ever done he- 
fore. 

It might not have been so had if he had not 
b ragged about it. which he did continually. 

' Oh. you ham I" he would say, w hen you were 
just killing yourself sending to him. 

"Why don't you hurry up?" and again, “I wish 
there were some operators on this road!" 

Well, he had us alt going his way; there was 
no use denying it. We could not do a thing with 
him, so we Just had to take it all In the best 
manner possible. He appeared to get worse all 
the time, and imposed on some of the boys he ap- 
peared to have a spite against until they were 
about ready to quit. The man at "HF" he din 
a lot of work with finally had to lay off; they 
had so much trouble. 

He had been gone about two weeks, when he 
returned to work and called me up one night. 
He told me to ground the wire south a few min- 
utes, Then he told every operator on the line to 
get ready for some fun. and watch "UB." as he 
had a job fixed up for him. E Ic had been lip to 
New' York while he was laying off, and had 



brought a friend of his home who was considered 
one of the swiftest press operators in the city. 
He was going to get ufler "Old Greg” and give 
him a warming up that would last him for all 
time. We ail waited excitedly for (he fun to 
commence. Finally “'Greg" opened up on the 
wire; he was in one nf his worst moods, and by 
the time he got tn "I IF" he was trying to teur 
the wire down, and he “fired” some half a dozen 
messages at them fiercely, one after another. 
There was a pause after he finished, then the key 
opened and “Ulv" dragged out slowly, very slowly, 
ns if he had all night to work in. The man at 
"I IF” began a message. "What do you think you 
are doing— going to a funeral?" asked "Grog," 
breaking In. 

"Oh. I don't know," came the reply from "HF," 
En the same slow way, and he started ahead 
again as slow as ever.. This was too much for 
"Greg,” 

"Call the operator." be said, breaking in again, 

"Now, I wonder wliat you want?” said the mum 
"HF " 



"I want somebody who can send that work; if 
there's no one there to do It, mail Et,” came the 
reply, sharply. 

"Oh, I can send it. but I hate tu be broke so 
much," said “liF," 

Well, what “Greg" said to him wouldn't stFiy 
on paper In any kind of ink. lie was right in the 
midi lie of a lecture on the “Check of Haras" 
when, all of a sudden, something happened to the 
relay and sounder which seemed to make them 
tumble over each other. Then the sounder got 
up and began to walk around over the table; it 
Bounded like forty geese all cackling at once. 
Then It appeared to settle down into one place, 
rocking from Hhn to aide, and the noise changed, 
and resembled the sound of a nest of bumble-bees 
when they Eire first stirred up. It wars good 
"stuff, " too— clear as a bell; it flashed through 
your mind like a dream. 

Someth Eng was surely wrong at "X." Where 
was "OB?" Why didn’t he break? Nobody could 



put that stuff on paper, Every man on the line 
listened eagerly as message after message Hashed 



i f 'on tinner! on page 1 d-IS- ) 






The Ideal Sight Restorer 

The Ideal Eye M 

Indistinct Vision* Muscular Troubles, Chronic Dis- 
eases of the Eye — all successfully treated by Scientific 
Massage, at any age, 

English, German or Spanish pamphlet mailed free. 



THE IDEAL COMPANY, 239 M Broadway, New York, 








YOUR INTERESTS AND OURS ARE IDENTICAL 



You Want Practical 
WELL PRILLING MACHINERY 
to ttovBlopo that 

Mineral , OH or Water 

proposition; vre ha ve ft. Guar an too 
it to hti or* satisfactorily* 

Toil lift about the formations, depth, diameter hoton; will eend 
printed matter and can save you money. 

THE AMERICAN WELL WORKS, 

AURORA, ILL.. U. S. A. 
CHICAGO, ILL. DALLAS, TEXAS 
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. * p'-n 
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I i'll, or UlMUimH IIS 11 . 11 ' t : IIH-rv HI'I' Htl rlj^EI 

from 1 to 1<*J 11. 1“.. lurJudlcij? stutlmiary, 



d I rtH r t f o n npr tin niH oi tilt 1 ** fliulnen to pumps, rompreaBOrHt 
frene r:i torn* hoists, etr . TiVe am ji |po hendq uartem for Scales , 
Trucks, Transmission, Vairea,, Hal Ir nod, Factory and Mill 
Supplies, Machine Tools, etc. Write ub lor catalog. 



THE FAIRBANKS COMPANY 



Albany 
Bos ion 
New Orleans 
SynCute 



Psrii 

BsLtLinore 

Buffalo 

['hiludelphii 



London 
Hamburri 
Bangor, Me. 



NEW YORK 

Hartford 
Pittsburg 
Ciufc gow 



fly Not Buy at Wholesale Prices? 

Over .w,ow latter saving* nmiipy srvrtnj? article for 
the shop, home or farm, fully Illustrated* described and 
priced m our new 000 page catalog* Nu. 91* Abo 
a larger variety of mechanic* 1 toot* of all kinds at 
lower price* than heretofore shown in any catalog 
ever published. 

No mechanic should be without this valuable bonk* 
If Ton have not received our catalog, Write ns to-day 
and It win bo sent you free of charge, 

Send for our new premium list, containing 100 useful 
and val Liable articles given away free. Most wonderful 
odor over made* Send lot It to-day* 

Freight Rates are lower from 

New York than elsewhere 

BUY IN NEW YORK 



White, Van Glahn & Co. 

Dealers in Reliable Merchandise 

Since IS Iff 

30 Chatham Square NEW YORK. CITY 



OLDEST MAIL ORDER 
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F airbanKs-Morse 

Domestic Water Supply 

Provided *11 the convenieitces of cltjr water 
works at moderate costi 

Gas, Gasoline or Kerosene Engines for a)] purposes from 2 h. p. up. 

Cut out complete advertisement and send to 

Fairbanks, Morse ©. Co* 

Monroe Street, Chicago* 111 * 

Please send me Illustrated Catalogue No. W 449 Gasoline Engines. 

I may want „.-h. p. to. — _ — — .... 

Street 

State., — 
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A Square Deal for Newsdealers 

ft Papular Mechanics is fully returnable 
ft That means without any time limit 
ft. Not 30 days nor 60 days, but 
ft They will be accepted whenever you 

ft Happen to find one which has been mislaid and therefore not 
sold * Any delay in getting proper credit on returns, or in hav- 
ing re-orders promptly filled should be reported to me. It will 
be adjusted at once* 

ft Popular Mechanics believes in a square deal for the Newsdealer , 
and has withdrawn all clubbing arrangements of every charac- 
ter t We shall refuse to accept orders after October jr, igob, 
from any agency or publication which advertises to club this 
magazine with any other . We appreciate what the Newsdealers 
are doing for us, and we intend to protec* them. 

H. H. WINDSOR, President, 

POPULAR MECHANICS CO- 



THE GARDNER ONE HORSE 
ROWER GASOLINE ENGINE 

ranker an (deal power for all pur - 
uoaiM}* such as 1 mining small msi- 
chlne shops, electric llffhl plants, 
for installing to row 
Iwjars, Hud n Brent 
many other dllTwent 
things;, The prlcta are 
very at t ra ct i ve and itia 
rhlnes are guaranteed 
in every respect. I 
also sell complete sets 
of castings with work- 
ing Com- 

plete deaerlptlon and 
prices sent on request. 

JOHN W. GARDNER, 

1035 CoadfellQw Art., 

ST, LOUIS, IWO, 





Secure our 
^"tuJog of 
Air and 
WJitet Cooled 
Engines 



T'he Most Popular Gasoline Engine In the World 

A high cn|inc is 1 11 riiiiionible prtet 

WATERLOO GAS ENGINE CO. 

1021 Cedar Street WATERLOO* 1A. 



[Continued from p age X05G*} 
away; there was a Idg bunch of them; they had 
let them accumulate far the occasion. Finally the 
last message was finished, the work was done, 
the key dosed with a snap and the sounder quiv- 
ered and lay still. With strained ears every man 
along the line listened as ihc seconds slipped 
away five, ten, fifteen — then. Just as everybody 
was beginning to feel good, and the laugh whs 
about 10 be Tiling from call to call, the key opened 
with l click, and in that unconcerned manner, 
which no man could ever imitate, ’"GB" dashed out 
upon the line and the key closed again. 

A strange and oppressive stillness settled upon 
the wires; all night their throbs were dul] and 
heavy; even the dispatcher appeared to have lost 
interest in his work, while the chatter of the 
"OS bams” on the w. V, wire was changed to 
silence. 

The next night a new man reigned at "HF": 
a Ht range volte was upon the wire, The press 
man from New York failed to come around and 
shake hands uiih the hoys before he went back 
to the city. We learned afterward that "GB” 

was considered the swiftest press operator in the 
country, and was only doing a little railroad work 
to lest up. He happened to know and recognize 
the press man who tried lo bum him that night 
and sprang the story on him when he went back 
to the city. As for that man who worked at 
"HF Ht that night, he has not been heard of since. 
If anybody knows where he Is we would like to 
have his address. He signs "JlCV 1 and they call 
him Mack for short, — Railroad Telegrapher, 



Curtiss AIR SHIP MOTORS 

7 H, P. SO Lbs. j 
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Portland Exposition Ormond l loach* Fla*. 

send roit catalog c 
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nay, sell and exchange new and second-hand 

AND MARINE Gasoline Engines 

We sell New Engines, taking Old! in Exchange, allowing 1 full 
market value. lOD Ur>t-ctA»», second-band engines on band. Write 
lor Catalogue Lowest Prices Largest Assortment in America. 

GASOLINE ENGINE EXCHANGE, 842 5. 18th St., St. Loam, Mu. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHi: CO. 

A131 W, 24 St*> Cincinnati, Ohio 



GAS COAL ECONOMY*— Tin? power efficiency of 
ccrtsihi soft coals when used in the kuk producer 
plant is two and one -half times greater than wnen 
used In a n ordinary steam boiler plant* This Jk ahuwu 
by geological survey tests, which also develop 
that the softest grades of bituminous coal and lig- 
nite are equal in power production with the best 
grades, even surpassing anthracite for worm- pur- 
poses. The |>eal of New* England may also be 
Utilized is i the gas producer plant and save the 
fad Dries there one- third of the $50,000, GOO annual 
coal bill for manufacturing purposes. Authorities 
In the geological survey claim that the use of pro- 
ducer gas would add hundreds of years to the 
duration of the American cnnl reserve* 

— — *-*_* 

LIVE WIRE CAUSES “MURDER" MYSTERY.— 

"When William Hoch, a New York saloonkeeper, 
was found dead behind his bar appearances pointed 
strongly to font play* After a fruitless search for 
clews by the detective force, a friend of the dead 
man declared he had a theory in regard to the 
death and desired to demonstrate it. 

He went to the spot where the body was found, 
mounted a chair and showed how in turning off 
the electric lights, as was his diatom every night, 
his friend had once received a shock that caused 
him to exclaim in pain. Just as the theorist wan 
demonstrating the matter there was a Hash and a 
puff of smoke and he fell on l Vie Moor unconscious. 
It took an hour to resuscltn te him and the detec- 
tives were convinced that the live wire had caused 
Modi’ s death. 

— — * ■ ♦ 

The man with the murk -rake as behind the times 
—he should use a si cam shovel* — Steam Shovel 
News. 



“MILWAUKEE" Gas 
or Gasoline ENGINES 

Sizes 9 to 30 II. P* Stationary or 
portable* Heat regulated gov- 
ernor, Speed can bo chanR^d 
whl le rn nn ing* V optical vulvas, 
therefore no aide wear. Agents 
wanted. Write for catalog. 
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THE LARGEST 

AIR-COOLED MOTOR MADE 

S MORSE POWER 

B o re 0x0 i nches* 

Plenty of cooling sur- 
face, No engine ever 
constructed with so few 
working parts, Yon can 
hold your hind on the 
flanges after it has been 
working nil day. 

Write for Agency* 

Gasoline tank in base 
or outside. 
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GOES UKE SIXTY 
SELLS L1HE SIXTY 

SELLS FOR SIXTY 

GASOLINE 
ENGINES 

for l*u rnplfcg, 
— CnpainSeTiamtor* 
r hum, \\ nsbinjr Machine, 
Ji’ci |v tniFreanp,^ 
-’t'Tjd f > r entaJogne. 

. GILSON MFG.CO* 
Port Washington, W£ 





High-grade MARINE and 
AUTOMOBILE ENGINES 

2 to 30 H, P* 2 and 4 -cycle, 
latest improvemanli: best ma 
terfib lawns I prices. Alio set! 
cash tigs, with drawings. 

Slate your want. 

HOULE MOTOR WORKS, 
5B0 Eagl St.. Hobokp, Man. 




Gas and Gasoline Engine and 
Motor Castings I to 16 H.P. 

Bicycle , Auto, Marine and Stationary, Booklet on Request, 
ft sell Hot trim in* ton if timer 2 irl cycle ojt 

THE. GLBHARDT MOTOR. CO. 

1930 HancacK St., Philadelphia, Pa. 




GOLUMBUS 

GAS AND C h 

oAsoLiNB engines 

Simple* Pol Labi o and Economical 
Send for CutuJngupGG 

COLUMBUS MACHINE CO,. 
Columbus, O. 




8E!tD ro&CATAIOGCE P* fl* 



THE MIETZ & WEIS3 

OILfjQtS ENGINES 

Stationary* mtoSOH.R 
Marine, lft to 100 H. P. 

GENERATOR SETS, PUMPS, 
HOISTS, Etc, 

A III FT 7 HMM MOTT *T- 

I RUE It, NEW TORN, 



DON’T BUY DASOUNE ENGINES 

, , I, ., . , ,, „ x , ■ two-cylinder kmuIIciq nufla* 

loportor to *11 ctteNrylJEid^r HT*dlLr|i*niiin r po9r«. Cmta L«i to Boy and Lam to Hiao. QurrtLy. omIIt itarUwl. No vitiation, C»o bm 

UdopW On *nTwii('n *t am til coat — portable, atataonarv or traction. ktutiuD thl> ptur. Saxo fOB CiTturn. 

THE TEMPLE PUMP CO*, MfM*, MMgtur and ISth Sts., Chicago* THIS IB QUJt FIFTY -THIRD YEAR. 





Wood Working Machinery 

Foot, Hand and Light Rower 

Fot ripping* cross-cutting, mitering:, rabbeting, jrronvtBg, dado- 
ing, boring, scroll -and band saw i tiff, edgo moMditui* beading, 
mortising, etc- Built for hard work* accurate work ?md tong- 
ferric#. Send for catalogue •■A.'" 

SENECA FALLS MFG. CO. ». 




SMALL MOTORS 
All Variable Speed 

Rach 

Alternating dentql and jewelers' motors. ..$35. 00 
Direct current ft 11 *’ M 22-00 

Alternating forge blowers..---. — **♦*-- -■ 03.00 

Direct current forge blowers... 50*00 

Alternating current friction drive motors 
for Gordon Presses, 100 to 2,0110 im- 
pressions per hour.-.*- — - 60. IK) 

Same motor wound for direct current-. .- 40.00 

These motor* arc the ntwctl im ftfOM.il variable Bpeeii 
unitors,. and HuarAntecd far iw* years. 

Send for booklet "B/* A thousand Other bargains in stock, 

GUARANTEE ELECTRIC CO. CHICAGO. ILL. 



FAN BLOWERS. ^EXHAUST FANS. 
PRESSURE BLOWERS. VENTILATOR WHEELS. 

Heating and ventilation. 

SEND >0H l*Tt CATALOGUE No. I*" ; J 

EXETER MACHINE WORKS, 

EXETER, N, 






BATEUONEYbf using B«ed*aO«rboTiindliin grind- 
i n g h 1«ul 1 , leas than say otbor 

utid does away with cou Eiter-ehafts;. 
(last Iron bole* reduce cowl of mak - 
tenunc a over ^ ] bus low* pu I ley . a nd 
ilutit- proof over-iLnsitTlnff bcarings. 
l.uther JirotL Lo-, ttfS FoiBttr 
St.* North Milwaukee* is*. 
Bolomakera of liand nod toot power 

S finders and sharpeners dttflit with 
ar boron hum tin tiding Wheel#, 



Catalog Ft##* 



The season Si here to 

MAKE MONEY 

Get started early* 

$40 to $75 

A WEEK 

Cun Ivo nmdn with out* or 
tbesa 

Steam Peanut Roasters 

ami Corn tappers 

S. DUNBAR & CO. 

(iRT OHO I ii Ituu bt, 

OHIG&OO 



CEMENT BLOCK $|fl 
MACHINE ,0 Vdav KS A™ 



NUl , U S for Cisterns ftllos, Fence 
Posts, Drain Tllo. Writ# today for par- 
ticulars, A. I>. MACKAY & CO., 

fl4 Washington SL, Chicago, riL 



i 




LATHES 



9 to 13 inch Swing 

List price. and tip ucconi. 

log to size. Whan read} lo buy 
stud for Lath# Catiilorf and prices 



W, F t & John lietrnpn Co* 

JLU Ruby Sl, ; t IWkfonUlL 



THE CONTRACTOR S SOLILOQUY* 

"T n cut or not to cut, that is the question— 
Whether "tis not better in the end 
To lot the chap who knows not the worth 
Have the work at cut-throat price, or 
To take op arms against hl.s competition 
And. by opposing cut for cut, end it. 

To cut, and. by cutting, put the other cutter 
Out of business ; 'tis a consummation 
Devon tiy to he wished. To cut to slash. 
Perchance myself to get It in the nock— 

Ay. there’s the rub; for when one starts. 

To meet the other fellow's price, r tis like as not 
He's up against it good and hard. 

To cut and slash is not to end confusion 
And the many evils the trade is pestered with; 
Nay. nay, Pauline; ’tig but the forerunner 
Of debt and mortgage such a course portends. 
*Tls well to get the price the work is worth 
And not be bullied into doing It 
For what So-and-So will do it for. 

Price cutting doth appear unseemly 
And fit only for the man who knows not 
What his work is worth, and who* ere long, 

Tiy every stress nf making vain comparison 
"1’wlxt bank account and liabilities, 

Will make his exit from the business.' 1 

—Electrical Contractor, 




0. F. BARNES* 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For f ixit ^r pnwer rf wanted. Has 
power cross feud and compound 
Teat. A H|rlnt|^ hlu;h.Rra4e mod- 
ern tool. Wo also build A S-luch 
lathe. Descriptive circulars of 
each lathe upon FuQueat. 

B F. BARNES GO** Rockford* 111 . 



SEND FOR IT 



Mv Revised List* of Machinery 
and Contractors* Equipment 
IS NOW READY, AND COVERS 
TWELVE PRINTED PACES W^H LO- 
CATION AND PRICES, I WILL BE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 

Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 



“Yankee” Tools 

The newest, cleverest and moat satisfactory' In we, 
and the brat to be offered at so reasonable a price that 
every up-to-date mechanic could buy tools of their 
quality and character. Other tools are very Brood tools, 
blit, "Yankee" Tools are better, Sold by lead in ft dealers 
let tools and, hardware. Ask dealer to see them. 




Ratchet Screw Driver No, 10 and 11. (1 Sites.) 




JUtcbet Screw Driver No. 15, (4 Slits.) 




Automatic Drill No, W, +1 and If, 




Automatic Drill No. 4 2. 




Reciprocating Drill Nq. SO. 

Our " Yankee Tool Hook" tell* h 11 hbont tlitm. 
Sent free on request hy 



NORTH BROS. MFG. CO,, Philadelphia* Pa, 




any SAW teeth 



The CRAM M t5 CIRCULAR SAW VISE — L- j s vm-ft yHr— swln^ ■ 
thr:- ■ 4- ■!,: ti “ ■ i f j ciivlts — *:'.•<■■■ I hr i nc and iiiily q runle po- 
ai'i.-ii i'-'i .J ■: i ^ ircular saiy nr «-iilte?T. 

.Vil iron — ■imbrtrakj.blii — q. o-v: 1 rUiii,; — tfives the filer pn- 
U'-t ii ri ( r . 1 1 — it nl il c.illtiut ;■! . --ilily in;uie Lht ou gj tul 
Ibt uronj au^l*. 

THE GRAMMES 
CIRCULAR SAW VISE 

S-HVC5 tinii- I'L^cnu c i l-, cofivvni'' nl adjiptwli i Iky lo Knjr 

and evi'ty shop nurd for a saw- shiirpt-Tiiqj; vk- 

A !!r.L' n|, mth".' i:; fi r lo Iasi :f iut — yoil can save cpi\'UjS;]] 

3 is lh.it liftiL’ l- pay the it o its 

If you file .it ulL — lilci- V the only 

i-L- -■ . : L! IT IT 1 CU hill n:-t ..Iti, 

L I bc-y tty it Dace. 

WHO W^NTS TO 
SE£ ONE? 



AGENTS WANTED* LIBERAL COMMISSIONS PAID, 



J* 



J* 






Ji 6 






GASOLINE SOLDERING IRON 
AND BLOW TORCH 




FMMELMANN BROTHERS MFG. CO., 



For any work, in any situation, and in many where its 
peculiar convenience and efficiency pays for it id a single 
job, this little toot has won a host cf fi fends. Let us send 
yon a decidedly fetching little booklet that tells really 
wonderful story in a few brief pages. Shall we do so? 

INDIANAPOLIS, IND-, IJ. S. A. 



WE WILL SEND YOU 



On.fc Vii* t 

Ooft But GENUINE 
Armift rOBtf SfrNpJu 
nud Dim, 

OnO Pipe Cutter, 

Uqu WrtfocK All fat haudlEnft pipn frnm gtol inch- 

OM KECKIPT OF f iO.SO 
Beni for dst.nloeuB pf Complete Line. 
ARMSTRONG MfG, CO,, Bridgeport,. Conn, 




Chapman Economizer 

1 % burMT, but tested to 33 J 3 
per cvui above rated poti or, 
Dust buy h < t i j ap ep-dnet it 
d(n i Tin't J:uy, Huy ttifl ifeBplUtt, 

Htnirt/TSl. Find bout ilfsr«8li*.l CTI- 
crln hi at lb,- low i '. ft pr^-ibloprlcej 
tli ir’M [-II: bt H WO tuLLld Lh«IU. 



f'HAI'M AN ENGINE IVOJtkS, 31 arcetlQfl, Kleh, 



SPECIAL 
OFFER. 



PATENTED in UNITED STATES, CANADA, FRANCE, GERMANY 




FOR THE NEXT THIRTY (30) DAYS ^ offtr readers 



U J. A R 




SO™ The HawKeye Wrench Co if Marshalltown, Iowa 



Our wrench has more 
ufn K (ban any other 
wrench made. anti oati 
be used aa a pipe 
w rc n ch„ ih re ad cu Ui ■ r* 
Or nut wrench. For 
cutting threads it has 
S different titea. 



Pleate mention Popular Mechanics when writing to advertiser*. 














at 0 m all cost by amicliing the 

^oif-starting 

F,de $ h. i>, Fower Outfit 

This includes ail puria by which 
anyone run rfisily make a power* 
ful, duruUJle niotvTeyetei 
Weight itl lbs. Bolts t*> frame. 
Speed 2 to 80 frith;* an hour. A hill 
climber. Hundred* Sn use* tend 
grain p for ouldt Catalogue. 

60 Lake St* Hammond sport, H»¥* 






AND 

THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 

Will run faster than an auto and coat of maintenance 
a trifle. 

CKUVtKV ATTACHMENT in -dally use by leading business 
houses— A TIME AND MONEY SAVER, 



' 



SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 

F owler- Manson-Sherman Cycle Mfg. Co. 



Clinton bad Fulton Streets] 



CHICAGO, ILL. 



We win mallour large Illustrated Bargain S T e©t of new pna jiuratly uaei Automobiles on 
receipt of your name and uRktos. T&j a shorn accurate pbstugrap&le *lewa oj more 

than 50 AutomebileH r ©rod ns low as gift). Write plainly to 

H. GRAHAM CYCLE CO., Inc. 

Established 14 years. -Cl 603-605 Had iso a Street, CHICAGO, ILL 



BURN IT OUT 



Tho soot In your cylinders quickly NA 1/A ADIT 
removed by tiwrtW with ?,,, , . 

Hu ven CuHnleiiiL Iuctphhm Power. 

Decreases Hmohe and Odor. 

A chemical compound which mlioni with thejm*o)ene and 
completes Its combustion. Cheap, Powerful. Active. 
Enough to treat ^gallons sent by mall on receJpt of 50 etc. 
Money refunded if it dims not prove to be all I claim for It. 

HOWARD P. FULTON. Manufacturer, 

T.R7 East Kluzle Street CHICAGO 



c ?K? t Bicycle 'T Motorcycle 



Motorcycle Equi pm ent Cm, 60 Lake 



the 

Outfit 

which 



M.Y* 



“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The reo&fc Reliable Sparkens on the 
MtirkeL 

Take th* Place of Batteries 



Jump Spark Coils 

FOR ALL PURPOSES 
Single. Double, Triple and Quad- 
ra pi© for f^tatlTipsiry Koines end 
auhiiuobdes Guaranteed In ©very 
particular, Fine Vibrator, 

sesp Foe catalogue d. 

THE KTiDBLOCk HEIUtMAN MFC, CO. 

SOUTH IJEMO, tXl>. 



DIFFERENCE IN DINING,*— In England nothing 
ifi allowed to interfere with one's dinner; in Amer- 
ica no dinner is allowed to Interfere with one T s 
business. The one regards health above money; 
tins other money above heal tit — and everything else. 
It is time that Americans learn that there Is little 
happiness connected with wealth when handicapped 
by indigestion and dyspepsia. — Hotel World, 

— — 

ENGINE SAID TO CREATE POWER.— An en- 
gine that actually creates power is churned to have 
been Invented recently, the * "created" power being 
obtained from four immense flywheels on the driv- 
ing shaft. Each wheel connects with the shaft in 
turn and releases automatically, after having 
driven it five revolutions; an ordinary steam en- 
gine being used .for the purpose of keeping the 
flywheels in motion. The engine has no direct 
connection with the driving shaft which receives 
all its power from the momentum of the flywheels. 
It would he ridiculous in suppose that the power 
produced would he greater than that expended In 
overcoming the inertia of the flywheels. 

It Is true that a body in motion tends to stay 
In motion and that the revolution of a heavy fly- 
wheel will transmit considerable power t but It Is 
also tme that a body at rest tends to stay at 
rest and for this reason it would require a great 
amount of power to start the flywheels. The 
heavier the flywheels, the more power they would 
transmit, but they would also require more power 
To accelerate tlselr motion. 



D 



A complete line from 114 to IQ 
L. p,» tor BU:y i:|© ( Automobile, 
JVt urine or Stallone r y. Also at- 
f:v ■ l ud >le 1 11 1 iton mttltd and (It im 
plete MOTOR-CYCLES, Send 
stamp for catalogue 

STEFFEY MFC. CO., 

Gln.nl Av«, & 30t.Ii St., Philadelphia, Fa. 



MOTORCYCLES 



$40.00 U P 

Send for Uat No. ICG of seven ly 
machines, Our 1906 catalogue of 
engines, ca^Uuga, fraiut-n rttiri 
access* >rl*9 .-duaild bo In the 
liuudd of ©Very motorcycle* d&ul- 
H1L RV R, GEER CO. er, rider and prospective pur* 
St, Fouls, Mu, chaser. SKNP FOR IT. 



3 Hqfb« STlos poctel piece puzzle, 
t’urrjr if for luck aii-d mi tlHt'r- 
lei liar. 10c a ;c l, 3 nets ibr 
w'hh Booklet of all good puzzle*. 



WESTERN PUZZLE SL Paul, Minn. 



AUTOMOBILES $ 1 00 AND UP 



PJea.se mention Popular Meehan ice when wriilne to advertisers. 



u 



Our 1906 Fall and Winter 
YOUR.S for the asking 




99 






SHEET’* is 



IN HALF 

If you do not secure same we both LOSE MONEY 

Wt*i+<a NEUSTADT AUTOMOBILE O SUPPLY CO. 

▼ ▼ I 1 1 v 82 6=30 South 18 th Street, St- Louis, Mo* 

for 1906 Catalogue and “SNAPS” 



lores AJfD C ASTI KGS, ALSO MATERIALS AID BLUEPRINTS. 

We Knvy blcyrlp. cmitnnio- 
bile, Hfjir i. anti muring 
motnra f j‘i hil l]S, m 5 JJ, F, 
Our utbiA-liHblo unitor ouhlt 
flLs ei ray tiicyn-if?. Send Htauip 
for literature and partlculnfa, 

SHAW MFG, CO. 

GALESBURG, KANSAS, 



HOW TO ENCLOSE A STAMP, "Thvn'h only 
ona decent way in enclose it stamp f,n- a reply,’ 
sa -id the head uf the correspondent-*- department of 
a large business, "and that fa to u*e one of the 
stamps from the outside Uowf* uf u sheet with ;t 
hi a nk margin Uif.il can he stuck upon the letter 
and loaves the stamp ready for u s e . Any other 
way either loses the stamp or else spoils it for 
use. 

"But I found today a trick That is pretry goud. 
Most people enclose the stamp by sticking it down 
ill one corner, arid then you have to paste that 
corner dawn when you use the stamp. The new 
trick is rn wit the stamp in a little space in the 
center ami slink it them. It pulls off easily, vet 
when you use I he stamp nil the eil ev a have gum 
enough to stick and the little loose plar-n under 
George's nose doesn't Bhow," 

* * *-4 

RUSSIANS SEEK JAPAN. A traveler who bun 
just arrived at Mujl from Vindlvoslork In imported 
to have said that a strict vigilance is now being 
exercised at Vladivostok Against Japanese ships 
In view of possible escape to Japan of the leaders 
and men of tin' rebellion whh-h has t|Uite recently 
been HUppresat-d. There are five Russian torpedo- 
boats in the harbor but none of htr warship*. — 
■Japan Times. 





More Power for Your Auto 

If ran have an Apple llnttery f'luirger tn keep your 
tmtLeriras full, It nutniiiatjcnlly gec- 
urHleM a current; tliut prmiuruH hot 
KpurkN tn nt^et every vluirge. If yen 
I lave Janttfou trouble.!* write qs today 
fnr full infomudiem, 

THE DAYTON ELECTRICAL NFC. CO. 

Sf. Ctelf Sb, Djyhii, 0, 




USE THE 

EDISON PRIMARY BATTERY 



EDISON SPARK COIL 
lor igniting Gas* Oil, Dis- 
tillate, Crude Oil and Gas- 
oline Engines. The Ed- 
ison Cell is the cheapest 
form of battery energy, the 
Edison Coil is the m 1 1 k E 
saving of battery energy. 
Combined they give the 
most sparks for $1* Send 
for new prices and buok„ 
pt Battery Sparks," which explains. 



EDISON 

Manufacturing Company 

li Lhlide Ate., Orange, N. J. ;o 4 Wah*gh Are , Chicago 
)l Onion Siiu ire, Nev York Cfeikenwe]] Rt>ad . London. E C* 





WHY NOT STOP 
YOUR TROUBLES? 

A “Wizard” Tabular 
Does IL 

Arnpiture Incaserl In 

WATRILHICTIUV nftii. 
tiorrortln ({■ tthisa llllw. 

Ah fLrftss Bcrew.H. 
friction , Ifalt or 
{juvcmor drive, 
RriDih-koUferK rpiiioppd 
wi mo uc lootve Jilutf t«v- w* 

All plITta potifttidi UriL.IH. 

Onn tE,ct U!l(l J U 113 |p ^jULfk, 

WILL DONWCR T 0 ( 7 , 

KZ.KI fcrfL. Frit* u. ** H I- t l .. 



V *1 p, - -tr lul S^I.r.-l-rr Ai IJI..U, raj ill* 

an-raoc, tin,, - l lL«H«t|.| *oJ £l-.Lcll*. 



r,. JJfEJ-M 5 Khiscrnic * a Fa, tn., imuam pulls, ijrii, 
0 DAYS r ’ T,r,T ' - 



FRFE TRIAL. 



7^4 Lflnpsctalfi Avfi, 




PRICE 



$ 145 . 



THREE HOR5E POWER 

GRIP CONTROL 5 TO 40 MILES PER 
HD UR* 100 MILES FOR TWENTY CENTS 

LIVE AGENTS WANTED CATALOGUE FREE 

THE THOMAS AUTO-B] CO M 



1445 NIAGARA ST., 



BUFFALO, IN. Y. 



Please mention Popular Mechanics when writing to advertisers. 



SEND FOR OUR CATALOGUE . 





Farr 

TELEPHONES AND ELECT PLICA! 
1IS-12Q W. Jacks Dri Boulavanl 



500 ILLUST-R Arrows 

PRICE LIST 
TELEPHONES 
$3,50 $5,00 $7*50 

Medical Coil 
$1.15 $1 ,25 $2*75 

Electric Shocker 
$1 .00 

Electric Fans 
$1,50 $3*50 $6,50 

flashlights 
85c fOc $1*00 SI-50 

Phonetic for Deaf 
$15.00 



$3.50 EACH (former price $6.00) 



Wc arc closing Out the lust of a job 
lot o! Pi W. motors nl a satrilice price 
oT 53,50 each, complete, ready to rim. 
These are b:i -polar motors, with Tern* 
inated arnulurci and bronze bases. 
Will develop about 1-40 horitc power. 
They run well on from l to 6 cells dry 

battery- A ftretl bargain and there are 
only a Jew lelt. O RDER TO-DAY if yen 
want a trod motor cheap. P ARSELL & 
W EED, 1£> W. 3l*t St,. N. Y, City. 




WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 





WIRELESS IELESRAFH 

"Tfrlimcn 7?e. (/' epbi^ 
piclnj iSl-i'i mtaaml nut- 

jit, i-^niLjji'SiliLg Aina Inch 

utiiirt toil, hulls, k^r, 71 

Pi'll in rtlir, C<itiBT*r acid 

autncii, daooYiet'er, 5 cclle 
LfilterT, wiring, eotiijec- 
tlui», Ln*truri ion*, etc. W • IL werk an in * iii i la. Pri ca 

Af-eats wiatal. 3W Caiakw of Rnmi'enn "jhI Aiiiiiifican tlwtncil Ngv- 
■IIIh. 

ELBCTlttl IMtdRTIMJ CO., 1ST Warren St.* New York. 



PFttlSH for SKLKCTt! ICI ANB 
Q&KATER THAN STPPLY. 

Laarn Ereetrlcity at 

Homw, wiib iajprnVMi n pfu- 
rsta*. Own worn nivn lAhtif*- 
tflsy. ffe oITcf a ('oafletr 
Elarlrlftl l**bnratnr)f vi’h 
JltiLStraU-d Manual cf Instm-c- 
bon* at a price withm iba 
Ririftt of nil Whtu fnr oar'* 
proposition and a «ipy of the 
Mjmuail, COLUMBIA 
School supply co. 

IuiJianj[iOl1s, lad. 



FINE ENGRAVING on PIN HEAD*— A at. Louis 

oxfiert succeeded in engraving ail the ligures from 
1 to H. the letters of the alphabet and his own 
name* Eugene "W rvnger, on the head of a common 
steel pin.,, the surface being a little less than live- 
sixty-fourths inch in diameter. The head of the 
pin was iLUieni d and made perfectly smooth and 
while the Wigraving was being done the pin, was 
held In a strong vise. The surface was then marked 
off by an instrument that locates 9b0 parallel lines 
on a surface 1 in. wide. The engraving was done 
with a 4- in, penstock holding a piece of line tem- 
pered steel, the points of wlilch. are keener than a 
razor. The engraving cannot he discerned by the 
naked eye* The pin is In a Philadelphia museum. 
— — -+ — — 

Despondent over the fact that he had worked 
four years on an invention only to (Ind that an- 
other had t:h tented the same thing, John Klublnk* 
ei media nival engineer* attempted wuldtle by Jump- 
ing 1 ii tc» the Ilnrlem River, lie fought off the res- 
cuers. but finally was taken to tbo Lincoln Hos- 
pital. 

— ♦ ■*- ♦ — 

An Austrian inventor, Richard Szigmondy. is 
reported to have made a now kind of window’ glass 
whose chief peculiarity ts that it prevents the pas- 
sage of nine- tenths of the heat of the sun's rays. 

it is well known that ordinary window glass al- 
lows nearly nil of the brat derived irom the sun 
to pnsa through* but, on the other hand. Intercepts 
all heat coming from nonlu miaous sources* such 
Els a stove nr the heated ground. This is the rea- 
son why heat accumulates under the glass roof of 
a hothouse. 

If covered with Sztgmondy's glass a hothouse 
would, it is claimed, became a cold house, since 
the heat could not get Into it. One advantage set 
forth in favor of the new glass is that a house 
whose windows were furnished with it would re- 
main delightfully tool In summer. But In winter, 
perhaps, the situation would not be so agreeable!. 



JHANV of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the United Stated after thorongli tests 

convinced that _ 



SNOW’S REFILLED FUSES 

Are Right. HOW ABOUT YOU? Suva 30# to lOOjf 

Every style of fiBCfeasd fuses refilled. Do not let your engineer or electrician 
throw them away. Catalogue of net prices sent ah TCttueal . 

E. W. SNOW, & CO., SBgjM 187 West Ave., Rochester, If. Y. 






Fires your Gas 
or Gasoline 



ENGINE WITHOUT THE AID OF BATTERIES. 

It la better and more durable than Rny Dynamo. Its Governor regelates the speed recard- 
leea :if speed of DytvlieeL Its Governor adjusts to Imperfect flywheels, it* Governor to- 
suretf & constant abd uniform sparx, The spark does not burn the contacts of the engine* 

All rtniLUi are removed frnm the tourings of Mapneto. 



Fully Guaranteed, 
A gent a Wanted. 



Henricks Novelty Co. {„ 2 d s i i ? n , .£T^..i'' e 



Please mention Popular Mechanics when writinp to advertiser*. 







LEI ME SELL 
YOUR PATENT 



Gctfikkl explain- 
ing - how mailed 
FREE. Fifteen 
Years 1 Experi- 
ence. Patent 
a PATENT 



exclusively. Ef yau. 

qr wriS* 

LUAM E. HOYT 

patent sales specialist 

fJ} BEOAJWLY NEW YORK CITY 



PATENTS 

Careful rtteatltill given to the prosecution of business before 
the patent omce. Piteols procured ana no attorney fee called 
for until patent is fiilowed. (23 ream experience ; Write 
lor “Inventor'* Guide.” Ad areas 

FranKlin H* Hough 
Atlantic Building* Washington* D. C. 



SMALL ALTERNATING MOTORS.— Great im- 
provements have been made in small alternating 
motors where only small power is required, such as 
operating delicate apparatus used by jewelers and 
dentists. These motors „ which are made from 
% hp. up f are now built with variable speed con- 
trol, by which the operator can vary the speed 




from nothing; tip to 4,000 revolutions per minute. 
Not only are the motors small, neat and attractive, 
but they are now' on the market at prices within 
the reach of nil. A small motor for Gordon print- 
ing presses does away with the belt, and Is con- 
trolled by a foot lever, leaving the hands free at 
all times. 

» * — 

Directory Canvasser; “What business is your 
husband engaged in. ilrs. Gaylord?” 

Mrs. Gaylord: “lie’s an inventor.” 

Directory Canvasser: “Has he any particular 

specialty?" 

Mrs. Gaylord: “Yes; he Invents excuses.’' 



BURNS* Adjustable Telephone 
Holder and Extensible 



Bracket* 




No. So 



For I Lit top or roll 

top desks. 

His largest radius 
of action. 
Write os or t oor 
ETo* S3 nearest supply 
b it£se, 

Uur June Balled* F. 

Free for Ik Asking 

Americas Electric 
Telephone Co. 

6W to GM4 Stile St 

(hicafia, liL 



PATENTS SOLD 

ON COMMISSION 

If yon wish to buy or sell a patent write fnr my booklet “Dow 
to Sell a Patent 1 1 or my list of pate ll L a for i?atc, 

E. L. PERKINS* President Inventors* Exchange 
64 Broad Street BOSTON, MASS. 



I SELL 



[CHARLES A. SCOTT 896 




mutual UiFE S!_D'G- 
BUFPALO , IN.Y. 



ATENTS 



P 

Valuable Book on Patents PBEEL Telia how to secant 
them nt low ccet, How to sell n Patent and What to 
Invent for Profit. Gives Mechanical Movements, ta* 
valuable to Inventors. Puli of Montj-H eking Patent Id forma* 
lion. NEW BOOB. FREE to all who write. 



O'MEARA & BROCK, Patent Attys.* 



BIS F. STREET, 



WASHINGTON, D. C, 



USE OUR FACTORY 



W(t Am equipped to handle cxp*rim<nvtal. and di* work and l «ht cuelal 
iiixnuf:irii:ri:ig. Our biuxtrihlendaU has had over thirty ytir? prariiral 
experience o* *u«h in’urk. Paclury 5 ti CiJc*^ IiJ. Law prices, jromjit 
aerueu. ^ud particulars for c-.'.miata 

C. E. LCCKE MFG. CO., 9& Cherry St., K&nselt, Ta* 



ATENTS 



PROTECT YOUR IDEAS 

Send for Inventor's Primer. 

SO PATEXT* MO PEE. 



p 

Fatent Adwrtlied FREE 

. MILO B. STEVENS & CO., 

SHE Fourteenth St„ WASHINGTON, D. C. 

Branches at Chicago* Cleveland. Detroih 



Etl itb Itched 

ISfl*. 



PATENTS 

^ illustrated and described, and “WHATTl 

ONE MILLION DOLLARS 

EVANS, W1LKENS & CO 



GUARANTEED. PATENTS SECURED OR FIE RETURNED, 
Send model or sketch for free report as to Patentability. .Send 
for finest publications ever issued, for free distribution “HOW TO 
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS 
‘WHAT TO INVENT' 1 * containing valuable LIST OF INVENTIONS WANTED, 

offered for one invention. 115,000 for others. Patents 
WORLD S PROGRESS.” Copy free. 



advertised, free in 



New York Offices; 

132 Nassau Street* New York, N- Y, 



Main Offices: 6IS F Street N. W., 
Washington, q, c. 





POINTS 

1, When you have made an Invention, slum a 
drawing or model of it to two friends in whom 
you have uoufi dcucc* t\ ml have them ei^u the 
drawing or write their names on the model* Don l 
lose or destroy the drawing or model, for some 
day it may In* needed as evidence* 

2, Select n good patent attorney, pay him $5 
to find out whether your invention is new and 
patentable, and have him send you copies of the 
patents which he finds most closely resembling 
your invention.. 

3, If there are real differ cnees between your 
invention and those shown in the patents sent you, 
and your invention is better than the others, apply 
for a patent ns soon as possible* If, on the other 
Stand, the differences are slight or superficial, and 
do not add to the commercial value of the article, 
don't waste any money in getting a patent. 

4, Tf you cannot afford to apply for a patent, 
give an interest in your invention to bo mu good 
business man who will furnish the necessary 
money to get the patent and build a satisfactory 
model or sample of your invention. 

5, After you have applied for a patent and 
made a model or sample, prepare either to man- 
ufacture and sell your invention yourself, or to 
sell the patent to some one who Will do So. Find 
out what it will cost to manufacture thf invention 
in quantities, what such things usually sell for 
to jobbers, retailers and the public. This in- 
formation is valuable in negotiating the sale of 
the patent and should be full and accurate. 

6, Don f t expect to make a fortune from your 
patent flt once. if you cannot sell for c:mh t sell 
on a royalty, provided the buyer is reliable and 
'espon slide. 

7, Don’t sign any contracts without first sub- 
flitting them to your patent attorney, and be 

governed by his advice. 

8, If there nre any other points about which 
you want advice or information write to us and 
enclose a stamp for reply. Scud for our booklet 
containing suggestions on i * What to Invent 1 T and 
“mat to Avoid,” 

Popular Mechanics Patent Bureau, 

1(30 "Washington Street, 
Chicago, 111, 

Branch office at 

Washington, D. C, 




PATENTS ™Mr 

WATSON E. COLEMAN 

IVe|i»t«r«d Patent Attorney 

6ib F St., N. W. WASHINGTON, D. C- 

Advlcii Frot^ Highest Reference*; Host Service. 



biblical i eats FOR TELEPHONE USERS, 

- -A cub reporter () n the New \ ork Sun. alter u 
fruit lit* attempt to gt;t telephone connection, went 
out and in hie desperation compiled lilt following 
indictment: 

The Company .—Their ltu>- is gone out to ail the 
earth and their words to the end of the world, 
Ps, xJjc:4. 

Trunk Wires. — Thy kind shall be divide rt by lino. 
Amos vii:17. 

The Service, — -Prepared, for an hour, and a day; 
and a month and a year. Rev* ix:15. 

They were employed in that work day and night, 
1 Chron. ix::l3* 

Monopoly. — We have no might against this great 
company. 2 Citron, xx:12. 

Now, a hall Lais company lick up all Unit are 
round about us 7 Num. xx3i:L 

Threatened Competition. — Sue' There come peo- 
ple down by the middle of the land, another com- 
pany come along! Judges ix:37. 

The New Zones,-— The great city was divided Into 
three parts. Rev* xvlHJL 
Charge the people. Kxod. xi3C:21, 

A daily rate for every day, 2 Kings xxv:30. 

And kept back part oE the price. Acts v:2. 
“Information." — Ls there any number? Job 

xxv :3. 

I know hot the numbers thereof. Ps. lxkl;15. 
Search may bo made in the book of ilie recordH, 
Fzra iv:1&. 

He telleih the number. Ps, cxlvIUT, 

I Eiy number is €66. Rev. xllfiia. 

I understood the number. Liau, ix:2. 

The Cali. — When I call, answer me speedily* Ps. 
ell: 3. 

l called him, but he gave me no answer. Cant. 
v:fi. 

Then they waited according 1 to their order. I 
Chron. vi:32. 

Call now. If there be any that will answer thee! 
Job v:L 

Whore is the receiver? Isa. xxxlvria. 

Let every man be swifL to bear and alow to 
«j>eak, James J:l§, 

Thou didst enli me. I Sam. liRti. 

The Conversation. — Call thou and I will answer, 
or Set me speak, and answer thou me. Job xill:22. 
They would not trike hold of hly, words, Luko 
xx:36. 

Ye have heard my conversation in time past. Gab 
i :I3, 

We use great plainness of speech, 2 Cor. ill: 12. 
Kxcept ye utter words easy to be understood, 
how shall it l»e known what is spoken ? for ye ^hall 
speak Into the air. 1 Cor. xiv:E*. 

I bad rather spessk live words with my under- 
standing than ten thousand in a» unknown tongue. 
1 Cor, xlv;19* 

The Interruption. — I said In my haste, “l am cut 
ofl/ 1 Pgi vxxli& 

There is no speech nor language* T's, six: 3. 
ir he out off, aptl shut up, who can hinder him? 
Job xl;10. 

There arc fio many kinds of voices Sn (he world,, 
1 Cor* xiv:1ft 

Thou beu rest the sound thereof, Tint cum at not 
tell whence it rometb, John 1M;S. 

Fut ojT i he former conversation. Eph. Jv;22. 

{Continued on pa^ty lOfis. 



r NTS that. 

li't ] tremor* M,|L «-1 re r»cf]f.i e, 



Fr.S.A A BTflCEbttMhln fptinnD.C. 



fi n*. Kitap 

Estab*. 1SG9. 



jyWi 1 sdve you proof of the money rultte of th(? 
patents we procure.— L* A L. 



Please mention Popular Mechanics when writing to advertisers. 




PATENTS 



PROMPTLY 

the L«^a! 



and with 
Protection 



special 
of the 



SECURED 
regard to 
Invention* 

BLAND BOOK TOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST, 

Consultation Free. No charge fur opinion as to the patentability and Commercial Value of Inventors' Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS. 



SHEPHERD PARKER, Patent Lawyers 






Patents, Caveats, Trade Marks, Copyrights, 

MANUFACTURERS and others desiring to buy out- 
right or secure on royalty patented inventions along any 
line are invited to communicate their wants to US for 
publication without charge, in our 

PATENTS WANTED Bulletins, 

which arc sent gratuitously to our clients from time to 
time. 



Validity Reports, Infringement Contents. 

During 1 the past 14 year? Mr, Shepherd. Of Shepherd & 
Parker, has obtained for u» & a rent itniuy important patents 
Wo lift vc oo beiiikttOa In benitlly recommenihnir tills tQ 40/ 
one lnurlm? need of the send new of a patent attorn ev," 

HALLWUOD L-ASll ft£fiiSTE& 00, 
Sir, Parker on November l, W3. realprnetJ his position os on 
examiner In the l 1 . S. 1'aumt Ottko to enter this inn. 

Address, 2IQ Dietz Bide.. WASHINGTON, D. C. 



Going to Put It on the Market P 

TOR harr the article ; wo have the brains and the equipment for making St at the UweotCOfit 
We manufnetuT*! amt ship All binds of special machinery on cGDtruU 

LET US ACT AS YOUR FACTORY 

#0X1N WISH ART MACHINE WORKS, Enirineere and Machinery Mfri.. fine.) 03 to $$5, Canal Street, Chicago, 

LONG DISTANCE *PH0KE. MAIN B3&, 
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MR. INVENTOR 



It 



OUR BUSINESS 



Perfect, Develop and Manufacture 

Yoga INVENTION, ALL MQDEBN FACILITIES 
ABE OURS, AND WE ARE AT VOUft SERVICE:. 

WE EMPLOY EXPERT MECHANICS ON 

Sp eclatHe*' Dies* Punch Work and 

SEND US YOUR DRAWING OS MODEL AND 
WE WILL SUBMIT OUfl LOWEST PRICE 

MONARCH TOOL COMPAMY 

124 Opera Place, CINCINNATI. O. 



DO YOU 

WANT YOUR PATENTS DEVELOPED? 

Development of Ideas, experimental moch'K Specialty 
small machinery amt fine instruments Modem equip- 
ment. Technical ollk-u. 

RICHTER BROS., Mtch. Electrical Engineers & Mfrs. 

IIS Court SI., HOBOKEN, X. J, (Two minutes frsm D. 1. V. Depot) 



WE MANUFACTURE TO ORDER 



DIES, TOOLS AND 

A UTOMATIC M ACHINES 

also HARDWARE specialties 

and PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 
SAMPLE, 

BOOKLET FREE. WRITE TODAY. 

Stamping £r Tool Co. 



DEP, C 



LA CROSSE. Wtft. 



SplitdorF LaboratorY , 

fB&bfalJshfd isnkl 

YOU HAVE AW IDEA and require *xn<tl workman* hip to 



tolly domomtrate Ha MSSlISlLITIES, WE MAKfc « 
SPECIALTY Of MODEL MAKING and EXPERIMENTAL 
WORK 

YOU ' WANT THE BEST WORKMANSHIP - WE HAVE 
tli* latost Irrtp novad machlnviy *nd ttlfr hliho*t *nfin»r- 
Iji( ability. 

Toll u* what you want, w* may bo abl* to help yw and 



Toll u* what you want, w» may bo abi* to n 
will bt pldtiad (o civ* you any Information. 

S PI. IT 1 1 O St F LAB O RATO RY 



Hrjtfk si. 



17 -SI rui 4 t*ib'r Stwl, 



SKIT YOKE CITY 



Firm's 

Name 



Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 
employing men. 



If you have no agent in this plant send me full particulars with 
statement of commissions paid. 



Name- 

Street. 

City- 



State. 





EYERY INVENTOR 



Who Wants to know 



1. What are the most profitable 
inventions. 



Z. low to perfect inventions, 



3, The first step to take in 
getting a patent, 



4. Bow to protect himself from 
parties who might steal his 
invention before he can get a 
patent 



5, How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose. 



6. Bow much it costs to get a 
patent, 



7. How long it takes to get a 
patent, 



8, What protection a patent is. 



9. How he can sell his patent 
after ha obtains it 



10* B ow to handle his patent to 
get the most money out of it. 



1, Where and at what expense he 
can have working drawings made 
of his invention, 



2. Where and at what expense he 
can have models or experi* 
mental machines made, 



should send his questions to 



POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. • - Chicago, 111. 



WtAVINCS MADE TO ILLUSTRATE CIRCULARS, 
CATALOGUES, OR ADVERTISEMENTS, 




Clean, bright, ihcwy, outi^TsrlnElnf out 4 ct*Ul 
p*rfoctl,y. Our priest «i* reason able, ill work 
gtUfantled — let un figure en. your Job, /* 
WRITE FOR SAMPLES 



ACME ENGRAVING CO. 

157 Washington - Chicago 

3 THE OLD RELIABLE $ 



JESSOP STEEL 

JS VI I 01 TOP AND THE VEST BEST FOR AIL FINE TOOLS 
WILLIAM JESSOP & SONS, LIMITED 



91 JOHN STREET, NEW YORK 






{CvHcbMkd from Fauc j we) 



i will cut him o(T. Lev, xvli;10* 

A dreadful sound ill his ears. Job xv:*l. 

The sound of the grinding is low, EceLus, xii:4. 
Who hath Stretched the lint upon It? Job 
XXXviiLS. 

Cut off his branches. Dan, 1v:li. 

Kebuke the company! Ps. Ex vi 11:30. 

Thou and all thy com puny. Num. xvi:16. 

Be damned! Mark xvf:16. 

What a word Is this! Luke tv:3fi. 

Forget it! Prow fv-5. 

Evil-doers shall be cut off, Fs. xxxvii :5. 

Thcv went to tftdlr own company and reported. 
Acts 

The Party 'Wire.— Line upon line, line upon line* 
Is&, xxvIitilG. 

Both parties shall cotno before. Exod- xxii;0. 
While they are yet speaking I will hear. Isa, 
lx v;24. 

Not to boast in another man's line, 2 Cor. x:l®. 
Pay Stations. — Will they not pay toll? Ezra iv:l!L 
tt shall not be lawful to Impose toll, Ezra vll:24* 
Thou hast nothing to pay, Prov. xxEPJT. 
Wherefore kick ye. 1 Sam* 11:29, 

Twenty and three. Judges x:2. 



LONG RAILROAD SERVICE. — Robert Pitcairn. 

worth tStl.iMROOQ, has retired from The Pennsyl- 
vania railroad after fifty -three years' continuous 
service. He and Andrew Carnegie began work to- 
gether carrying telegrams at 51 per week, V'nlesa 
the present crop of messenger boys turn over a 
new' leaf some nf them wilt not he worth JO cents 
at the end of fifty-three years, 



School Tear her (showing oil her best boy before 
visitors) — Now, Perkins, can you name some of 
the important by -product a of the steel industry? 
Perkins— Yes' m; Carnegie libraries. 



MAKE YOUR OWN CEMENT 




Blocks, Fence Posts . Drain Tile 

fYe furnish tlie Machines aehI JuslmeElonB 
No Experience Neteuuy 

Big Money Rrtcka^fgx the Trade 

Ssive Money an Taur Build luge 
Write fur Booklet sad Price# 

The Reed Mfj . Ca. 4 Box Its Springfield, Ohio 



“WHICH WAY” POCKET LEVEL 




•rni l g b un itmtunt “Which Way** 
I ElLLZ* y 0l ir work UmiL See? Tt ta 



the slae of a silver do] Lax a nd three ’etgh i ha 
thick. Nicely nickeled and polished. To 
liiLmduce It, will mall one for 50 cents to 
stmopc. Call per Catalogue fret. 

Agents Wanted. E. C, SMITH CQ., Columbia, Pa. 



mention Ponulao Mechanics When wfttlno to advertlifira. 




If If s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES, 
Foot and Power Lathes, all sizes, send for Catalogue. 

Sebastian Latfae Company, iw Culvert st, Cincinnati, 0. 



BUSINESS BQQMJNG AT SAN FRANCISCO — 

Our own corres ijondenl there writes as follows: 
Reliable faeia and lieu res regarding the rehabilita- 
tion of San Francisco show a very encouraging 
degree of progress- In July the population was 
365,0110, despite the tremendous exodus Immediately 
following the great disaster. At that time the 
number of people receiving relief In San Francisco 
had been reduced from 226,000, during the first 
week, to 17,000. Hotel accommodations arc now 
very satisfactory and are constantly improving. 
The labor supply, however. Is inadequate to meet 
the constant and increasing demand for men. 
There is a great demand, lor ordinary laborers, ami 
In all departments of the building trades. In fact, 
in view of the great demand for workingmen by 
the different railroad companies for general con- 
struction work, and by the farmers, ranchers, fruit 
glowers, vin eyu rdista and others to aid in the work 
of harvesting the products, a general labor famine 
is feared. 

In the state of California conditions Indicate one 
of the most prosperous years in the "Land of Sun- 
shine*” Crops are exceptionally heavy, especially 
grain. Reports from mining districts Indicate a 
greater output of mineral wealth than for several 
years past- 

July building permits Issued number 470,, value 
$3,514*000; real estate transfers, 610; building con- 
tracts recorded, 132. value 11,232,506: bank clear- 
ings, $160, 531,703.87+ Increase over July, IS05- 
per cent: tonnage of the port of San Francisco, 
63,139; class "A" buildings being rehabilitated, 35; 
class “A” buildings now occupied. IS; permanent 
buildings under construction in the burned; dis- 
trict. 63; temporary structures In burned district, 
4,500: firms doing business in burned district* 

6,000; number of men doing construction work, 
25,000; average number of debris cars moved dally. 
100 , 

♦ * ♦ 

CARL MEYERS, the balloon expert, has been 
giving some demonstrations tills summer with his 
new airship. While 3,000 ft. in the air at Peoria* 
III., recently* one of the rudders broke and Mr, 
Meyers had a narrow escape. 



THE POSTAL TYPEWRITER CO.'S 

FACTORY AT NORWALK* CONN* 

is Equipped to do , Experimental Work* Tool 
Making and Manufacturing. Inventions De- 
veloped. Very Best Work Guaranteed. Cor* 
response nee Solicited. 



Let Us Act As Your Factory 

Wc have one of itic heaicquirped whop* in the United, gtiteu 
and can turnout your work Tor you cheaper itian yuu can 
ooBMibiy do li yourself. Send drawings or model* for * stl- 
mate* on diva, tools and manufacture of your article in 
quantities. 

Metal Specialties Manufacturing Co. 

I «*,91 W- Randolph St., Chicago, IT. S. A 



Before You Invest 

A dollar In anything get my book, "How to Judge Invest- 
ments." It tciin ymi all about everything you nbmild know 
ho fore jnfllilnjr any kind of an Investment, either for a 
large or small amount. Tbh book pivot? the soundest nd- 
vice, a ml may stive you many dollars. Send two-rent 
aiarnjt fur n copy; do It now* 

Send your name and address and pet the Investors' Re- 
view for 

3 Months Free. 

Tills w51] keep yon reliably jKistfd on varEous kinds of 
I n vos i in en ta. A ildress 

Editor INVESTORS’ REVIEW, 1461 Gaff Bldg., CHICAGO, ILL. 



ITfOUR IDEAS 



$100,000 offered for one tn- 
t venlipii: $0.5430 for uiothei 
Book "How to Obtain a Patent’ ’ ana 
"What to Invent" sent free* Send 
rouffh sketch for free report as to 
patentability. We advertise your 
patent for sale at cor eipense. 

' Cbandke * Chindlee, Pilenl Attorney* 
m L Street. Washington. D. C* 



ALL 




E A R I N C S 



■ KMIPE“ PATENTS -Thu Com hi n sllofu 

A Ball Befttlitit End e CVtne combined. 

For thrust, weight or both. 

Lowest yrloi* End beatbearliiR made. 

For tbu Jiff htest to tho b- aTiiwt work. 

All alien, ^-inch and up. 

>"o fitting- just on *h it on, 

Jy rente in HUo,^ for BAmplM. 

PRESSED STEEL MFC. CO. 

see The Boovss, * PftiiudetpAie. w». 



ELECTRIC MOTOR 65 CENTS 

Haim with wet or dry battery, positively 
tlw lnii<t luritor on the iinirket for the 
price; CB rente; fiwklne and postope 15- 
rent;, > Re remi oat motors, ex perl mental 
fiymunou, telephones, novelties', fctu. 

"CAT A TOC UK FREE" 

ARROW ELECTRIC CO. 

103 S. Canal St. r CHICAGO, II l. 



A PRACTICAL WIRELESS TELEGRAPH OUTFIT 

INSTRUCTIVE AMUSEMENT POE BOVS 

60 GTS, POSTPAID 

WlJI Positively Transmit Wireless Messages 1-2 Mile 
Full Instructions, with Morse Code 

F« A. HOSCHHE, BLOOMFIELD, N* J. 





BOILING 

WATER 



One Pint in One Minute 



For Alternating Current Of no 
Volts* No ounvnl u^tnl when out 
of water, FsjhI by actors* doc tera, 
in the sSok room, and anywhere 
where you lived bollteir water on 
short notice, Guarani eod for cine 
year* Ry in Fill £L2B, Including 
One yard of Corel* oqe KdliOU Play 
and one T. H. Adapter. 



RICHlRD T 0 E?iNF$, Box 311 , Boonvjlle, Ho. 



Please mention Popular Mechanic! when writing to advertisers 




THIS BOOK IS FREE 




A letter Position, Shortsr Li^aia tp< and a Larger Salary 
nuiilt the lliipld Oiilcuktur, Wo will *end free n> ttin. 
firs* l,!WO who Hji ply h copy of our pew book fully e*- 
plaining a system of 

SHORT CUTS IN FIGURES 

It tells bow the wort of hours may l>e dune In minutes 
unit 1 ‘Xplal na how ymt itjuy ti^corue ft liipid calculator. 

It, in i'rne. Add ref a 

COM MEKlUL CORRESPONDENCE SCHOOLS 

I9N Coratiiurdul Bldg, Rochester* N. Y. 







BY THE BROOKS SYSTEM 



1 0,6S0 iidvIits- itind of Ni^in wlLL mi tool ex- 
perieui'e whatever— built lioate by the Broolu Sys- 
tem hint year. Over lift f nor cent have built 
dip Jr nhoiiiI boats, ftt any have eflteiJjlliibed them- 
rielVt-.H lit tlm IjS nil litllllllug ImplTieSS, 

If ysm can drive u nail and cut nut a piece of mate- 
rial from n lull sized pattern - you cun build a Chiiap 
—K owbortt- Wall h on t— lain m-b~or Yacht Ln 
your leisure iJme — at home. 

The Rmoki System consists of exact pixetl 
printed paper pat fern * of every part of the tjoat— 
with deiailfd L net runt Lon* utid wnrk Luf 1 1 1 nm- 
t rafUitia allowing each weep of the work — an item, 
tzpd bill of material required and how to se- 
cure it. 

All you need is the patterns cos ting: from £3,PQ up 
and material* from $5.1*1 up. Only common hatiso- 
Liold tools required* 

We also furnish complete bouts in the knock-down 
form — ready to put together, 

Satisfaction guaranteed or money refunded, 

OCR BIO FREE CATALOG 

tullu bow >‘v'l build bunts ail style*— all sites 

BROOKS BOAT MFG. CO. 

tOri |f aUak, ta uf tliv Pattern Ilf Kniti BuildlnyU 

3710 Ship Street* BAY CITY, MICH., V. 5, A. 
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THOUSANDS 
OF DOLLARS 
IN THE POCKETS 
OF OtlR STUBS 
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You will be A3- 
t 1 -' 1 11 1 ph i.‘d to tvjmS 
our fret illustrated 
Ocok, It toils you bow 
our practical maitcoar* 
hcu enable tbou-tumda to 

earn Kcwd HalitrJea nnd 

belied them do it, Wo can An the same 
lor you. Courses fn ElectriOftl EOtfincer. 
hig. Steam, ami Alochuri teal TChaineerinK, 
rJcctrio Llrthtinir, It l i | ways, Tiite^Tarhl'. 
Mcchttiiir'al Drawing Dynamo Ten. 
™ra* WotormcQ, hlinrt Elect. Course, 

m V F fr^ijtnri corcnLaf n.n will W 

* Fni'Tlii*!, fw* »f <•!, iryw , with m,i 

L.i'iraFj *.iU g, P rH Bf KI«fris*J Air 
' -■ * rtta Cuf mu- hit lJLuitnUd bock. 

ELECtHItAL ENQlHfER INSTITUTE 
fell. &. 210 A W. M 5L, In 



WHY THE CYPRESS LOGS SANK. — Southern 

lumbermen take great delight In a story of cer- 
tain scientific gentlemen wlio were sent by the 
government at Washington to study the growth 
and uses of the bald cypress at a time when 
cypress lumber was comparatively new to the 
market. They went direct to a largo camp, pre- 
sented credentials to the superintendent and 
watched vvilh minute care the processes of cutting 
the t tin her and heating It down stream. 

Cypress is a light, spongy wood Hint grows in 
swamps and absorbs water readily. The scientific 
gentlemen requested the superintendent to throw 
some logs into the river separate from the main 
rafts and followed their progress down stream in 
a boat. After floating south for some distance the 
logs with one accord sank. Much surprised* the 
scientific gentlemen returned and followed another 
consignment* The phenomenon was repeated; at a 
certain distance from the camp all the logs sank. 

The gentlemen from Washington* being very 
scientific, did not think to question the unlettered 
superintendent about the power of cypress to be- 
come water logged, but after numerous observations 
and much comparing of notes reported to their 
department the startling discovery that cypress 
lloated north of a certain parallel of latitude and 
south of It invariably sank. Of the cause they were 
not yet certain, but hazarded the suggestion that 
it might lie in the rotary motion of the earth. In- 
creasing in speed as the logs approached the 
equator until it was powerful enough to draw them 
under. 

# * » 

MEXICO ALL RIGHT.— Notwithstanding ihe 
frantic scareheada of some American yellow dallies 
recently when news was scarce, there seems no 
grounds to question the safety of Americans in 
Mexico who behave themselves. The alleged “anil* 
foreign movement" is effectually exploded by the 
Mexican Daily Herald, a. newspaper printed in 
English at the City of Mexico, and an authority 
among Americans there. 




FOXY Here you im\ boys, A medallion 
pin of Foxy Grandpa, beautifully enameled 
in colors, ftveryone will notice it tun your 
lapel nnd try to got ei etoe&t b>uk at it. All 
ymi hi WO to do In to pre^s tlif* bulb— Fnxy 
Grandpa will finish the job by FrphrtJngaflne 
(rllAN 1ft' A + s stream of water all nverihe 
inquisitive one* Will squirt SJfeet, Greatest 
joke out. Order one* to-day and fool fill your 
friends. Rent postpaid for tk cents., or Foxy 
Grandpa and 13 on| I gun both for 1- A TEST 
2f,i’te. T with our novelty catalog of bargains. 
AMERICAN S1JT1.Y CO, 534 E* 
Mimnebuha. Street, ^t. Pant, MLtm. 




“How to Remember** 



You are no gron ter intellectu nil y f hail 

your memory* Yfv rnarlu is si m pis, ijuf-xpcuiite, 
1 1,. ri -■ a* :: buaiacBB rntinGly, «oci«l K»iitliii#;rteei an 
ntart. ready menu) ry tet saw fi««, bui-ineiB. -rtr-tait*. will, 

ron v era W Lou . a treat 1 ai, otc . M v Poet I ct. ' " K »w to Be uic m ber, 1 ' l*nt r ret, 
tuck 3 OH SCHOOL OF MEMORY* TUB Kimball Kail, CHICAGO 
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Y TO BRIDGE 
FA1I-i;RE r JUST AS THERE IS , 

TO EVERY ENGINEERING PROBLEM* 

FREE 

*[ Referenco Library MreSsm Efigii-cer'ne Frucilce. New Edition. twelve volumes. Bound In “» r«d m iroceo. 
6,000 pages cf reading mailer* 4,000 ti.lM sc rai Lana, Compiled by 59 associate editors ; 43 practical experts 3 157 
chapter heads; thousands of souices cf Informants. 

•5 Yati cannot buy It Gul right, but you can get U FREE If y n art before November 1st. This set cf l cks la n.-t a 
part cf our regular correspondence courses’, St is net embodied in a tty ot m cf cur regular caurses I ur It contains 
the tx^i'nrr. ef till Our course?. The entire set Is ir' REE to anyone answering this advertiaemem who enrolls Sr, 
one of our regular full engineering courses, 

? The difference between sucttsu. arid failure, in nine caws out of irn, is education, Have you ever Mopped 
tea (be tWCT€ mnney vulue of cdptatific ? 

$ 22 , 000.00 

% The average educated man turns 5I.O0(K(JO ft venr, He ivorha forty years, making, a trust of 5+fc .1100JH3 in ti life 
time. The avenge ebiy laborer flats Si. $0 -.1 d«l — 3hfl days i n a year ur $450 J JO per year. He L-arns 51^,000.00 
in 11 lift!- time 40 vfikrS, The dilU-reiicc between £40,000.00 and 5 1 tf.Odfl.00 i s 522.(KK).(Hi. 7 hb is the minimum value 
of an education in mere dollars end cent a. The increased self-respect yon £dn cannot be ealiitinted in 1 nanny, 

<J li a general education Is worth sc mu h, what 3s a special engineering education worth to you ? The “Help 
Wanted columns in any Uily news: 3 per tell 

Chester*, Com tare the ['umber .;d Drai-”r ■n COUPON CUT OUT A KB MAIL TO-DAY' 

Wanted.” ‘ 'Engineers Wauled" advertisements 
with the hundreds of stenograph era, book-keep- 
ers, clerks, ei.c. advertising for work. 

The American School of Correspondence offers 
1 0 quail fy y r u for a b e 1 ic r 1 of I t l on . I f y nr r re sc * ■ t 
employ merit is not agreeable, li will fit you for 
more congenial work. It will bring (he Instruction 
1 0 you . Y cii can Ktu dy v'h ere ver yo u are and wh so- 
ever you r. lease without inierlb^-ng with y j ur 
present work or leaving home. Your lessens are 
put before yOufn typo. Every question Is answered 
tn writing. Y-.-.u have yrvr instructors' criticisms 
always before you. We arrange payments 10 meet 
your circumstances, and, as 

WE EMPLOY NO AGENTS 

and have no large commissions to jay, cur ndhon 
te'is arc l:.*wer than those of mln-f CCrreEf-c.n 4- 
enca schat-.s, Every penny you pay us is spent 
far your instruction* 

tj Check the ecu; cn, send it 10 us Immediately 
and receive FUFF by teturn mail, our ^OO-page 
band-!— nk. giving the names of hundreds of pefltple 
who have pC'tnpleied. pur curses and who leave 
bettered their positions through our instruction. 
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A M E RIGAN SCHOOL t * ¥ C O H R E S PO N D E N G E 

■*106-16 Armour Avenue 

C h i c it ii i> , ML, U . S. A* 



Eflteteil tnjti mri jon ^ I WANT YOU 



TO SEND FOR MY FREE ROOK 

“How to B a Watchmaker” 

A POSTAL WILL DO 

EARN WHILE YO U LEARN 

We do cj.I 1 kinds of repair work for the trade 
Send for our priced] tit 

QTHVP PRACTICAL SCHOOL 
J1U11E of WATCH MAKING 

Institute of Optics* Engraving, 

Jewelry Work, Stone Culling, Etc* 

Entire Top Floor, Glebe Bull ding ST. PAUL, MINN* 



GAS PRODUCER SOLVES SMOKE NUISANCE. 

— The general use of gas producers in the near 
future In our large cities is calculated to abolish 
the smoke nuisance by removing the cause of 
the smoke,, and to do It more effectually than any 
laws which have been or may be passed. The 
adoption of the producer will come as a natural 
sequence of Its great economy. When power users 
In cities get to using the two sane, clean powers — 
electricity and producer gas-- there will be a daily 
saving of thousands of dollars in display goods 
which are now mined, rind the health conditions 
will be noticeably improved. It's coming, 

♦ 

GROWTH OF CORRESPONDENCE STUDY.— 

This month the original correspondence school will 
celebrate its fifteenth anniversary. It is remark- 
able what Lhis one school alone has accomplished 
in so comparatively short a time. The Idea was 
that of a newspaper man who started in to teach 
Pennsylvania miners by mall ho they could j>aes 
the State examination and qualify as mine fore- 
man. The almost instantaneous success of the 
plan and the requests for mail instruction, in other 
branches of engineering and mechanics naturally 
brought about an enlarge num l of scope* which has 
far exceeded any possible dream of Its originator. 
Already 35,000 students have completed courses 
artd i?^5, OOU others have taken up special studies. 
Cona wired with Harvard, for instance, which dur- 
ing Its Sufl ytarfl has graduated only .8.01)0 men, 
the figures sire suggestive. Very few of the corre- 
spondence students could have taken a college or 
uhlverslLy course. During the past twelve months 
4.000 students have reported advancement tn posi- 
tion or increase in salary as a result of study In 
this one correspondence school alone. 



LEARN RIGHT WHILE YOU'RE AT IT 

i fill mil .■■iM, ■ .in nf iMirani-t l« T C- ■*■3 O-m* K^'Lf— 
lien. AIju it ■.-.*• *,.1 HL*imn.* T Pp*fl*l brntt^l 

It-** iJtmj- h( It fer fcrf ta pttili*** Ih M—W 

fl*r’ir*. IkvfarfU Ui|hl fef mi PLu.ImI, hi*) I**!* t* 

**T 1 :■*. Dipl,™ * ill hm i*:^l In *1 1 £T*t>*U* pui:i| *diifMUEf 
, guild f,;.r-r.p, ulw, 




CHICAGO NAUTICAL SCHOOL 

mh Year 

1(24 B»*0dbl« T<t»pld - - CblcifDi HL 

W. J. WILSON t Principal 
LdU Lieut en-anl, E7, S, 



Engineering HP 

Complete and short courses. ThDronKhly ran Ip- pod engineer- 
ingahapk Shop work from th® bBeiniiinjt, &bon 
cowrw" 3n Steam Bud LSwtrica] Enifiliwrinp. Eipi'ch-s Id*. 

'ilewmmMtHlinj lb* tslipi'L Ml jrtr. Fnntf*iE| oiMfrtejtlm*- L , J WP™ d “ ,( ’* 
LlMni *nJ ,1^'tiL-M nuiHL bitr J fvi cmtMcpjf Mittlkn course In v'bkti iMaemi'l 

HIGHLAND PARK COLLEGE, lJesltt&lneB, la. 





$ $ $ IN COMMERCIAL ART 

SUMMER SPARE HOURS Sf.7 JSSTZXt 

loaV tf jnq. h«.v« jvorajfft ibllJtT, I CAN Tl-itH 

I(lU PRAWIJrn. 1 linto tiotn iqenuful mj.dt as «n 
a.nirt*nd Viiivii triinfil ft UUU 3 ti«r of illuilnton M'Luai 
DUUtf ITQ wall knnttn tchlny. 

JL FULL VtAH’S ART IN FT RUCTION m R fSfl. 

My JUartr&Djd borifc "Uisw Dour to Suce&**' r five* full 
Lnfa-ra-.a 1 .iyn of MF CfHUW, 

GRANT HAMILTON STUDIO 

Salto 732 Flatiron fSttild i n£ . NEW IOB£ tIT? 
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EARN *80 TO *150 A MONTH 



WANTED — Young Men for Firemen and Brakemen 

On all Loading Railroads and on New Railroads build- 
ing in the west. Experience unnecessary; rapid 
promotion to the post of Engineer or Conduc- 
tor. Positions secured as st am as competent. 

If you want to bo a Railroad Man* cut ou 
Coupon and send in today to our nearest 
office for full particulars. Write name 
and address plainly. Hundreds or 
positions mnv open. Address 

NATIONAL RAILWAY 
TRAINING ASSOCIATION 

OMAHA, NEB., 

OB K ANSAS CITY, MO. 



Please mention Popular Mechanics when writing to advertisers. 
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Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Richter InHtrmneatB of Preciiloii 

Sfonti bettpr, Their mechanical 
merlin chnllunue enth-unu 

Pine Print Papers, Vandyke Solar Paper 
Write for Catalan* “P," Ul3 puef>* 

EUGENE DIETZGEN CO. 



■31 Monroe St., 

■Ctikdflb 
U Obi Streel, 
San Frauds*) 

inmmMmmmt 



119421 W.2M. St 
New Yflft 

145 Baron ire SI. 
Mew OrFtan 



KEUFFEL & ESSER COMPANY 

OF NEW VORK 

ill East rladisnri Street Chicago 

DRAWING HATER! A I 5 
SURVEYING INSTRUMENTS 

Write fur particulars about eur new neCh&nlCB 
Steel Tape Rule. 



RUMKOF INDUKSHUN COILS FOR WIRELES TELEGRUFY 

Our No. 225 Cril giv* powerful 314 inch Fjmrk on 6 to 8c#la, and hlp-^r - fjjirk on mnar rein* Qratest- coll hi tbe 
wurld for pmktlkbd Wlnjlye u r urk. Prb'e la Twenty ^nte dolars. Rite for paTtlklaj^. 

New England Coil Winding Co. t Atlantic, Mass* 



FRITZ & GOEIIJEL M Fft, CO,, 

09 A Inhnnm street, Grmtd Rnpidn. Mtcfc. 



HOROLOGICAL DEPARTMENT 

B HAD -LEV FOLYTROH Sire JXKTITL TE 
’ fuj in 1 rljr Fatsotn lnabliite 

PEORIA, ILLINOIS, 
URG E$T and BEST W ATCH SCHOOL 

IN AMERICA 

tf* trur.Ti Watch Vfjrfc, rj, Krigrrmvmir, 

Chvfe TV tL, u ptJ-Cs Tin I ■ n TPV(ipa 1 i|«, 

Pi ^ ■ -.1 an 1 rOdBii Bear School it uiuiiei^lc 

hum. 

Se-ml f.ir tnULtnf :T TnfnriruiUou. 



WINDOW UMBRELLA AWNING.— A now form 
of window jvwntngj opens up ]ski' an umbrella, The 
awning ia supported fly HHa just :ls is an rnnbroll i 
and is ns easily open oil :nnl rioted. It may alffo 
be adjusted to almost any dvsired position,. or may 
be removed entirely* 

4- * *- 



Oxygen Acetylene Blowpipe 



OXYGEN *ACET - 
YLENE BLOWPIPE 

— This device, which 
Is used for welding 
or blasting, consists 
of oxygon and acet- 
ylene reservoirs dls- 
chnrgmg into a ^ | - 
ciiU nuzzle or burner 
which enables the 
flame to be di recti d 
to any part of the 
work desired. The 
beat uf the flamu Is 
very Intense and 
readily mulls copper, 
iron or steel, all of 
which ma> he weld- 
ed without pressure. 



THIS ONE I*(! C : 1 U M2 it £0 success* 

DRAWING TOOL Fully HUs eveiy mission 

DISPLACES A and fr ! “ E* 

1 ‘l | j 1 p pc rft>r 1 ned by e 1 ill cr t he 

t UtL oALl co t:) p uss , protracted:, 
DOZEN. Square, triangle, rule, scale, 
etc, Just think, fur but 

One Dollar 

you C-itri possess. thi.s finely 
finished n Lu til [num pocket 
t citu] ^ -aijUaJ In accuracy to a 11 
the drawing Inst mm eats nec- 
e^iwiry to l.sy out plans. If 
you figure cost, the 

READY 

DRAUGHTING INSTRUMENT 

saves many ibilljVt-S. If YOU ligUffi titne, it saves many 
hours by enabling Vo 11 !u 1 y 01 it work whenever orcOAian 
requites, without having to go buck where liistrliltielitl too 
bulky to be curried arnund, sire kept. 

W t wfiil stfinl you tbc Ready Draughting 
Instrument pn ; ■ 4 l on ■■ i pt of the 
price, which Es One Dollar. The 
money •will he returned if you do not 
consider it worth ninny thru:* its cost. 

Do not delay, but sv-nd tiulay, 

READY MANUFACriNG CO. 

G04 Livingston Bldg. 

ROCHESTER* NEW YORK 



LEARN PLUMBING SUpi)rYlnLun of export plumbers 



A fow months study at our school under the 
ipurvEulon of expert plumbers will enable j ou to ourn tbit* satary We have a 
special department to secure positions for students after graduating. W rile to-day for FRFE CATALOGUE. 



ST . LOUIS TRADE SCHOOL, 3973 Olive Street* ST, LOUIS, MO. 






THE 1906 

POPULAR MECHANICS 

SHOP NOTES 



This is Vol. II in our Shop 
Notes Series 



228 Pages — 667 Articles-- Over 
500 Illustrations 



A Gold Mine of Information — Tclli Easy 
Ways to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1905 



“Indexed So You Can Find It 1 



VoL II Contains Entirely New Matter 



Price 50 cents. Postpaid 






Shop Notes for 1905 

Vol. 1. 



200 Pages-385 I llust’s. 



Contains Nothing Found 
In the 1906 Edition 



Price 50 cents. Postpaid 



These two books are invaluable to 



any one 

wm 



save 



Interested in mechanics, 
you time and money 
every 



day* 



For Sale by All Newsdealeis 

or address the publishers. 

Popular Mechanics 

JOURNAL BUILDING 
CHICAGO 
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I TEACH SIGN PAINTING 



MltfW CARD WRITING qr LETTERING bTttmfl. and 
puarmntfio Onjy H(.|,d qYfrrcrpw{te(i My 

inEtnHrtitna i* ■nnettuaLw! became [H trtieaS. pat*nsi.l 
a bd thorough, Lnuy ttriri*. Write for 3&rg« cuajesmt. 

CHAS, J EtfROrra, Fr»Ld 4 Qt. 

DETROIT SCHOOL OF LETTERING 

DEPT. PM. DETROIT, MICH. 

"Oldmt and Large., EHux.1 at St. Kidd." 
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fuahLain 4 ISUmuntbiy when tating indl vkuial instructions from 

CHIEF DRAFTSMAN 

of large concern, who will In few months 1 homo study eciuipyou 
fill ly with complete technical and pmcti™i knowle-djifl etiabLlruj 
yo u to *ta rt al w cek l jr ssil a ry and rouldly fid van ci ng. V u r- 

cish Tools free of charge and sttradr position when comp 
lSasy terms and success paiabt«LH], Best t rad e with. best future. 

Ad. CHIEF BBAPESW, DiT. 15 f IH|lM8IBEaiIlElC0* tUltl ChlcagD 



FISH POND IN HOTEL.— The Carlton 
London, has a fish pond in which live fish disport 
themselvesi. A guest ttoes to the ponrl to select 
the fish lie hopes to have served him at dinner, 
t he iish being brought In tanks 300 miles L from 
London. This scheme is adopted for the purpose 
of convincing the patrons that the fish are fresh, 
♦' • a 



VESTIBULE CATTLE CAR®.— Instead of bring- 
ing each cur up separately to the cattle pen and 
loading them one at a time, the whole train may 



u cr 



"L_r 









_n_ 



fsicA/if 




,V2V| 

udu 



now be loaded at once. This fs accomplished by 
using vestible cats, the cattle passing from one 
car to another as shown In the diagram. 




Oeisha Diamonds 



THE LATEST SCIENTIFIC DISCOVERY 



Bright, HparklinB, beautiful, For brill unci’ 
the V I 'jual the KfinOine, standing nil test sna 

S i] 7 k fcti t^S'eriH. Ono twentieth th« eipsuss. 

cat. friHi with EsrlTileRt* of eirtminatioii. 
For ptHicolifi, priMfl. eto-, tddrew 

THE It. QltEtif 1 MEG, & I MPT* CO. 

Dr V i U, JOI V*M Iturtii Skr*l, * Chit***, UL 



WATCHMAKING PAYS 




bO Million Timepieces to bo KEipalredl 
abaci 

buniirn world* 



Ai’CUTHttS 1 1 IU6 IIQ I 



absolute necessity lotho 
VV hen "time is inopey. 
the wotehmaLter bln sh:iro of pro At. 

Learn Watchmaking h ^e 

by the Pp SpI ma Oh n rt K yotCm , copyright* 
ad nnd imteuteT 81 m p I a protlea l . o p-to* 

Kruduules, 



the- minute. Petition* for 
JJook let Free Write mrFny. 

k Watcb Acltwli Ib-ptil, AUkiNladi 



Modern Maclineiy 



If you want to buy modem, up-to-date machinery — an 
Endue, Boiler. Power Equipment, Electric*!. Steam. 
Pneumatic, or any other Machinery — otwtMna tfi tfu Jf a* 
chine liiw-TELL US what you want and w& will see that 
you get full descriptions, prices, catalogs, etc-, from all the 
tfrst-class manufacturers. -Vo charge for this Kemics* 
MODEM MACHINERY DAILY iE15, StturftT Bulldins, Suita H . ChltlfrQ, HA 



Please mention Popular Mechanics when writing to advertisers. 




Try the “New Way” 

By t k M New Way" yog can secure this table aod 125 other articles rf 
the latest design of Mission, Arts and Crafts and other gp-to-date styles of 
furniture at one-fifth the usual cost* We furoish all the material which is 
of the best quality already prepared with complete instructions. You set it 
up. Boys or girls can do tt. Satisfaction guaranteed or money refunded* 
Agents wanted. Write for terms. Catalog sent postpaid on request. 

THE NEW WAY FURNITURE CO., Dept. S Deiroft, fikta., U, S* A. 




LET ME SHOW YOU 



HOWTO MHEMOHEY 

{The same as I hare shown qvei Qthef&J 

Nu mutt ur where ynu arc locktod or 
what ynur former occupation, U you 
are !ionoi?t and EmliltluU*, I will teach 
you the Heat Estate, Insurance «,od 
lli^ieml RroLsros'e BuilnetftbOroMfib. 

wSkaBR/rj*™** 



dij Com- 

I'WtiJ' (the largest In ATOvrftml. and 
waivt yon to became a t)rdP[M' roup and 
Bnoeesrful bunLneptf man with an, is. 
come of te.iJOO to |G,niB annually, 
t'lkUUlil ii p|Hirt mi II r fa# Hrl Wlibout cap* 
11*1 l* | iilepen dr st for life, ThId- 

• ble Hoa| uri hall pHFtlnkii Fit LA!. 
tTrlte ladtj, Acid mi tiller oath 

EDV!N B. WARDEN. President 

Not i vWpeFktl to Beatty Co. 




B1 Athenweuwi Bldg. 
^ CliU'lCu L ILL, 



or 



161 Maryland Bid*. 

WASKlMfOS. II.CT^ 



M A t/tt" MftMTT Greater opportunitiee hro printed 
i tniUY I ivns> I l0 Fot t£and Cement products than 

any other field. TI10 Monthly Journal, Concrete, la the recog- 
nised authority. §1.00 A year. lOc* l>« r copy. 



CONCRETE PUBLISHING CO., 



40 Nome Bunk Bid 
DETROIT, MICHI 



m 



IT PAYS BIG 
To Amuse The 
Public With 



Motion Pictures 




NO experience necessary m out in- 
■traction Bwk and ■ ' B'.ulD*e ■ OulAe ' ' tHEHSll. 
We fomiaii Campl«ta OntAti with Elf Adrai 
tiitng Peitan.WtCr Butauroirt Uninaf brimful 
ql tun, wrel, history, reUritML, temperance 
wwk and ian^s 1 1 In siraied. On* man cm do It. 
AltaolihilLg Opportunity in any locality fat 
n inin with a little morrv to 'Show In churches, 
*clmol hniifn, lodge luLSs, theatre*, dr. 
Froita *10 to <n«r $1 □ Q ftt Mutt. Others 
do It, why not yusl Il> easy i write to us 
and we'll tell yon how. Catalog*)* fre*. 



SMISEMEM SUPPLY CO. 471 Chemical Bank BIAg_ CHICAGO. 



■ *—71 . Never Fails-SURE POP 

— J 3 BUCK-HEAD REHOVER 

This little device in u mtK?t wonderful thing for persona whoso 
face La full of Mark- bent!?. Simple and easy to operate and the 
only mum cure. By placing directly over the black-head, then 
withdrawn, forin^a the black-head away. Never full?. Take* them 
out around iho noae mA all insrte of the face. Sent pin^iald for 
twhn ty-tt v o re ntu. Other use fu L article#. Catalogue and illua- 
iruifd t in ulara free* Agenta wanted. AddFesa 

H. BUftOiE & CO., Central Bank Bldg,, CHICAGO, ILL. 



LEARIN WATCHMAKING 

Ii*ttitei.l, ppoFHalilo lolaor — CstiilHi'Lectt tnnti oTa-ay* lnil«[ujuil W* teach it 
llmironishly hi s* in*nr iimath" m It forii-arlj- i™i yvar. Do*si away with 
todtoui b|i[Hrei9ticefhip. Honey ewru«nl wjnlv *iu4jiii|j Foaitiotu ncurod. 
&0u4 for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO. 



BE YOUR OWN BOSS 

HANT MAKE *2,000 A TEAR 

Von have the name chance. Start a Mail Order Bualnew at home. 
Wb tell jon hi>w. Money coming In dally. Enonnnua proflta- 
Everyth I ng furnished, Witte at once far dux 1 ‘Starter" and FHEB 

partlanJan. 

P* M. Krueger Go., ISC Wiwliingbryu It, CMeftjo,!!! 



Start a Mirror Factory 

Thera !■ aa«y work mud idg iirnsnt* la this trad* for Boma on* fu 
every town. The price of * new mirror, |kx 3EL ftpiMt aay *t*ra la 

§£.<1© TO §5.00, 

You enu nil vor a glaas uf this sLm for 20 ceuis, A nsusLieat'i 
tEi'HJ^lit will rli'HV V' --.a the irtinicni* prulltd. 

Tli o ax pap >e nf going into Udi burin*!! h but a trifle n you 
have no ninchlitery or toots to buy. The chemical, uiny 

tie .rl.taitLKd ul Any drtL^ flora and you uu do the Vsrlt tight at 

[iLiirnj in Jeur i»Wii kitchcU. 

Wq Iulv* sold aur njuawnidd procekMH for yean, hundred! 
them, for ^1, W tu § 3 . i * j, and th?j arc worth die money. 

Hirecinl iirlc« uuw SOcieuiUt 
[For * rhori lima only] if you will return till! erlLH*rj]ant with 
your order. 

W# also t*U you, PRt.K OP CRARGE, how to Einbos*, <jrind a 

Foil, fluid Lcnf, pniitj C3 m ( i nod uiokf IlLlllfttion Sraituil ULfiph. 

How to Trnmfer Photo! on file's Jf«w tu Bnra Bui** in U-lnsa mid 
Out Skylight*- Alt tha above iunL more fur tli* mn»31 sniu of Ul 
CLNTii. HliIiqJ' tiack Lf yuu are nut j>LeHb*iL 

Pept- 1. Q. L. PATTERSON & CO., Chicago, HI- 



S IRE 

ur sc 
W.TJ, 

Total cost, tuition, board, room, 6 months’ courso, fin, can be 
reduced. Homy study aisow Catalog free, Write today, 

DODGt'S INSTITUTE, Locust Street, Valparaiso, bid 




TELEGRAPH 




Amusement Outfitters 

Anil Manufacturers 

TWENTIETH CENTURY MERRY- GQ-RQUKDS 
STEAM RIDING GALLERIES 
MINIATURE RAILWAYS 
RAZZLE DAZZLE PARK SWINGS 
STRIKING MACHINES, ETC, 



The RTeaTeet favorite on the market, With ihL» machine 
thtfi-fipro no tdgki H to drive or guy Unee to bother with, 
weiBtB 5,000 lhn. Ie*s. wires tees space anti *C»r& more people 
than the »ht e-tyles machine’, can tki eet on any flwr Or pave- 
inent without injury to cither, and can he set tip or taken 
down |u leas t!luu than any other machine, 

HERS C H ELL -S FI L L M AN 00., 

p. North Tonawanda, N. Y. 





h o AUTOMOBILE EDUCATOR THE B58T BOOK ON ftUTOS 



Htn > 




For Owner®* * Operator® and Repairmen i 

Giving complete instruction in tile care, construotion and opera- 
tion of all type a of motor ears. Fully illustrated Price $2 post- 
paid to any address* Money retttnded if not satisfactory. Or dor 
today* Catalog of machini$t» f hooka free* 

THRO, ALDEL & CO* t Publishers, 63 Fifth Ave*,. New York 



NEW BOOKS* 



YOU SHOULD HAVE 






WHITE lO-DAY 



Power Plants 

SY N* H. SCHNEIDER 

A pcactscal b-d^k &n. electrical power plants, teNifi* abuu't 
CCrne^t ma^otla af wiring, direct iM allfirfialing current dyna- 
fnos. 3 motors end motor starter*, u&S oF etatfrfcal manuring 
iflstruirienl:*— written ipt practical uiu, 
figS) 10 J Illustration*, lihriG. 

piilli ...... rT .l|J .50 L**tlier, gilt <hI|^b S£*SO 



Electrical Instruments and Testing 

A ^o-o-di book by the 10 me author, covering ihfa flubjsct thor- 
oyghty, It conUine a complete chapter ort teding with t^e 
voltmeter* No one nho uaea olootrieal instruments can do 
without it* 

a io pages, over ! oo illuatratiurn. 

Price---. ... ,.J§il.OO Limp X*eatlier. -** — P2.00 



How to Run Engines and Bolters 

BY E* F. WATSON 

A practical b&dnt with practical inEthtrCtiene fcT young anginee-ri 
and steam uiori, Has chapters en clowning boitors, removing 
icsle, boi'ar fittings, thrattl* ongiflO*. slid* vftkes, £ ove rfi ar*, 
#ccefitriet r cte. 

ifo pages, illustrated 

Price ***,*********—* ♦ *1*00 



SPON & CHAMBERLAIN 

DEPT. P. M. 123 LIBERTY ST. NEW YORK 



ELECTRICAL HANDBOOKS 



lO CENTS EACH 



1 . Si-i Mate a npesrno 

2 . How to Suie h fisLoph "i'le 

3. jLwLlihun tilticlrie Mr.rosr 
i. Huw to Msire s StoniL-e Itstlorr 
r, r H.JW to M.ikr S V," Iiniiti LlfS t 

KJettrFr n o 

HiO'W 1« Wiik& ft Sff.igueto Jdiv- 

chine 

7, Hi.iwtofllnltoa Ji-ititcat 

i.iut Coil 

8. ilow i« Sjke n Pwket Ac- 

tanmkrtnr 

S. II. nt trj MdrUkFlunne lottery 
1(1. How t:i Milk ft * Veltiutttr 
] ] . Hott t.i Malm a Uftt^fttmiaeter 
1 J. Howto MBkfl- a lijmnna 

13. How Tli Make a TsSkjeg ,tt*- 

chiut 



BUBIER PUB 



jl*iw to Hftko a 1’E II I s . Dj’ - 
1 1 mi i-i i,r N-tter 
How to Mskg a Toy M.if-or 
How to Hake rni EJOftkie ReH 
H-ow t.i Wake a Teitfirnph ln- 
ntruTP^nt 

Hi™ to Wind; Armatures 
How l*> Wi nd 
How l- Mntfe an Asmin’Ujr 
H.jW tip "Kflkn! a Tljuriajiwtftt 
M'.’lor Kr.lsliiin 

|IuW to Matij cin Llf^tric ^ol^- 

ftiinu Inin 

How (« 4„j,,- a SmslI ESisCtrEc 
Heittor 

Huw to WsU* «n Ele*. Ftirasce 
How |u Make a Hun 4 Food itc 
uua|i 



COMPLETE EXAMINATION QUESTIONS AND 
ANSWERS FOR MARINE AND STATIONARY 
ENGINEERS. By Calvin F Swingle, M. E, IltaaL; 

pp. Leather, limp binding, J2.U0; cloth, $1,50. 
F. J. Drnfce A Co., Chicago. An exhaustive com- 
pendium of facts for the self-information of every 
one interested along these lines. Gives the latest 
and most approved answers to all the leading 
questions on the subject* 

THE AMERICAN STEEL WORKER, By E, ft, 

Markham. Cloth; lfft illust.j 36t> pp. Price, 12,5®, 
The Derry- CoMard Co,, New Turk. The new edi- 
tion of 13^ is work by an authority on hardening 
and tempering a seel! has a noteworthy addition in 
a section devoted to High-Speed Steel, ^ivins the 
latest Information on the subject. The work la 
the product of experience rather than theory, and 
&3 such takes high rank for practical purposes. 

. » » ♦ 

NRW CATALOGS 

CAS AND GASOLINE ENGINES for electric 
lighting, pumping and general power purposes is 
the subject discussed In a handsome catalog pub- 
lished by the Bruce -Merrlam- Abbott Co., of Cleve- 
land, G. The book Is Illustrated, 

MOTOR BOAT OWNERS.— Every owner of a 
motor boat or automobile will be interested in the 
120 -page catalog, finely illustrated with hundreds of 
cuts, which will be sent free by mentioning this 
magazine, and addressing Truscott Boat Supply 
Co., 8L Joseph, Mich, 

1 t * > » 

MORE WORK WITH LESS EFFORT ■ — Doing 
more work in a given time does not, by any means, 
necessarily mean to work harder. Many times it 
means just the reverse. One who has a given 
work to do may very frequently cut the necessary 
effort Jn half by the adoption of methods which 
cut out all lest motion. 

To arrive at a point where one can do the most, 
and at the same time spend the least amount of 
physical energy* mental energy nr time is a mat- 
te!- worth special and long continued study* 

To attain this end one must: 

Never do a thing until It is time to do it. 

Never make two moves when one will answer. 

Never make a move without a definite purpose. 

Never waste time In idleness until It Is time to 
bo idle,— The Wood -Worker. 

A test of oil for fuel for one year In the torpedo 
boat "G win o’ 1 has proven that it is impossible to 
attain such high speeds ns where coal Is used. The 
boat Is to be refitted to burn coal. 



T>, tf.-.tfT Wj^DEUft-i. tmL t*(W HTBTEKial'R 'X'feVWHb *i-*-r l,n*M*J| 

(flS-ij I Mi i - *■. " l *** u.j ki-II ,ni if- <5f *'*1rV- * » If*:! 1 t<i tiir ,,. I .-T ".b# vrilln* **d wt.rt 

„, T J. . i* LlVIhlfJ JM UK (TOTLISEB. IhI ld>r *« 1 r** b*f**r ikfp *yUori l*L. 
]i ;■ ih* rt*.m*iw* * 1*1 Tni*ri,*JU*r .t^n- In ciirJ * i^«'>*rt. ^IhrSn*. 

*11 iHiui** ftSKiltaH EUPPLT OL. !« 34. P*«S. sv.*, 



BY MERELY SENDING A POST CARD 

vou will veceive by return mail, a eatalog of books which is made np espeeiaUy of _ volumes partiea- 
iwlv adapted to Summer Reading, at unheard-of prices. This is just issued aud oiiotiiins aside from the 
above, many excellent Publisher’s Remainders, same good Americana, all offered because wo need the 
room for our importations j ust being reoeivod. Alt we require is your name and address . Do not mt„> 

lh$ opportunity* 

THE BURROWS BROTHERS CO., Dept. B, Cleveland, Ohio 

Ptease mention Popular Mechanic* when writing to advertise*. 





DIES and DIEMAKING 

A Bttop book by a &hop man and intended for shnp work 



10fl Pages, 100 HI us (rat ion 9 
100 Cents, Send For ft. 



J. L. LUCAS • Bridgeport, Ct. 




LEARNED BY AST M 
Small vw\ grind lo-fjiy 2c s;am[> for purlieu la r* ami proof. 

O. A, SMITH, Coorai tl2, 2040 know ill? Ave. h PEORIA, ILL. 



RHEUMATISM 

in any form ind coin! peittplrlng fnel rnreil wnhlr SOilajk 

by nor newly patented Magnetic Discs or money promptly refunded. 
Muled inyw here fl. DtX wrltr fora deicrlpdTe IhkikIcL Aernt* 
Wanted. MAGNETIC RHEUMATISM CURE CO, Sherbrooke, 
tiuebtv. tsmuja. 



KING ROAD DRAG. — This dovlc-p, which nny 
farmer can make In two hours by splitting a I os, 
is being used ait over the country with splendid 
results. The Hat side of each half of the tog is 
faced toward the team. After each rain the road 
is dragged, thus throwing the dirt into a crown at 
the center of the road, which causes the next rain 
to quickly run ofT, After a few treatments the 
road assumes a permanent crest and less dragging 
is required, Thousands of miles of mud roads have 




already been transformed into good roads. Mr. 
King, the inventor, has not taken out any patent 
and the idea is free to all to adopt and use. He 
is a member of the Missouri Slate Highway Com- 
mission and several of the western roads have run 
special "good roads" 1 trains over their lines, with 
Mr, King af? demonstrator of his Idea. A circular 
giving full details and Instructions for making the 
drag will be mailed free on request to the editor 
of Popular Mechanics. 




THIS MACHINE MADE 
$12.65 IN OJVE DAY 



Small Investment* Quick Anil Sure Profit, 



K 



We Profu It 

Tills Is one KM) different coin- 
npei iited Mills Machined, daily earn- 
ing Mg money for thy] r own ere, 
Whether you live In a pi nail town nr 
a Mg City, tin Investment of -flfi up 
will eu_rti ymi n laige, ImnwE, Inde- 

pendent In without work or 

worry. You Just count the iimlUeg 

Others Make JVlon«y Fimt 

Yoqr apiwrtunily \a j ns-t ei* good pm 
C. L. Anclerflon, Peoria* id. He miy»: 
"Punching Rug arrived jiI 4 o'clock 
ostordtiy ufterttoun, ope run! it this tuu ruing 
llI LMi'ehtck und took outfit 65." 

,Tn| in Fuller, Mt. Mry. S L-., sijiys; "I Lave 
taken :T9,dU0 pennies out of <n,t? of you r Mills 
J5ug 3'uin'hEtig MneliitieH In Hie pae-t ill 
iin mi l is." He doubled his money every 
uj il,iyH. 

Why Not You 7 

■lied think what nevoml toich machines 
would dni for you. Mlilrt Mnclilnea often p»y 
Si ir i iietupflvcH lu 10 ilnyn - after tluit It 1 ^ 
all iihillL. Everybody patron Laea u MUIe 
A 11111*011 Lent Mnchint'i— Oivu. women and 
chi J- : i hij They hfb regular nihith at 
pi i !■■-!. parks, county falm, carnivals, atoren 
of , lJ B kinds, or wherever people urt* to lie 
found. 

After :Si days + iwh* .hilSua single of 
UaTUiihjit, Mi i,^ soya he wmUil lint 
take ffcnj for hia bug I'uuvldng 
Machine. 

If you have smy Huitiof money fl^ormore - to invest in 
mire money -maker, dma't fall to write to-day for our 
Booklet No- Hts "Huh- to Make .Honey i'uuat.' T It'a Free. 

MILLS NOVELTY C0„ II to 21 S. Jefferson SI., Chicago, 111. 



What Is Daus’ Tip-Top? 




TO PiiOVKthai Hsus' "Tip Ibj^U 

tli w tH'HL aud ahiuiteist device Pirniak. 
lug 1 iicji void on from pen -writ ten 
and fit* copies from typewritten ori- 
gin al, wo will Hint) complete dupai- 
I'AiDr. caE^ fd^n, u itlionr deposit 
on ton | it>> days* trial* 

$7. SO less trade a #• 

Of 9D n « 

FELIX S. K. 1 1 A t S I HJ PLICA TO It CO* 
Unm Hiilldlng* I 1 I .IfilinSL. New York Lilt* 




TYPEWRITERS^ 



All Uift SlnmtaTi! M'fMnfi WIU) or kKMEO AS1T* 

wjifuk m \toW ii'pa's pricks, ditiu-um iekmal 

TO APPLY OJi J'lllf'E, Shipped with prjvilcije i> f 
*titniriBiicin. Writ* for IIInBtretvd Ci»t»lri|f 

TYl'KW HJTOl EMFCHtJU*, HM LlSiIIb fit, „ CHICAGO 



POPULAR MECHANICS* Journal Building, Chicago 



Send your Magazine one year* commencing with the month of 



NAME — . I 

STREET— — — — __ _ 

QTY— — — — — — STATE _ 

and notify party named above that the subscription has been paid for, and it sent with the compli- 



ments of 










Him u> Make u i'n j n'‘ r lin^t — Hov !;► Muko n Barrel 
'ill — IJ li \ v 10 Mnkr ji \Vk1Ce - Wlirt 1 ! — UijK [■<> M;ikr 
Yi.njr Uivii Fishing T-U ek !■* - -Tern J.H/»niry Cnmiift EL ml 
Hov Tii Hiil'ltl 'I lii-iii EVriuflncni i'ii [ 3] ps 11 1 1 ■ 1 How 1i» 
Bulk! i Item- E Ji i'i' t,< HuHc] a 1 Imitation Street Ym‘ 
Liam II mv I" Muke it Water 1 1 ley !■ It* — J Lo-v. tn Millie 
u M iiiJn I tirt- Windnuli — ]diw t, ■ KulM an lee )V>a t — A 
N’nvfl Um'jrlur Uarra — A Meehasdeii] Ventriloquist uml 

(Lav Tn Make II— 1 E ■ n to >liike ;j I 'n - 1 -H treking Cnl i 

m'< — lp*newJmi Pry Balt eric* — Hour to Moke Waiter 
Motor*- H* w to Mukt> “AiiHnIlt*" ( T lneks frutil I ' | - 1 ■ 
duio Mai ter I a is — I .-e tiering n Clock I Uni -How to Make 
ii \V indium nf One in- Tu n Hoarse fh '.h er — I love to Make 

ji Trii|i for Kabulis, [Eats ami Mid 1 ITnyr to Make n 

N limit -Kilos <'f Mu ny Kin, 3 s nml 3 1 < • vv 1 •* 

Mu lie Ttmin — Jilt- — I low Pm Ornament id 

T ri-'ii \Yi irk— Ornament 11 1 Mend i^uird- fur h-jimm lire 
i bices — II r ", v* (41 Mmkp n 3 'ropi d 1 i |],p; Vehicle — Huw 
Mute a Wntn* Tele5wpC---How to Make Paper Bnl- 
looiiH— How “to Make 11 Ilifiogniph — t'seful Attn lew 
si n<l * iruuiiu'iil' JEatlc of OKI lUc.Vi-Le Turly — lh-vii'cs 
for Witilur Sf*i.ii iris. How to Miikf nm.] U no Tin 1 in 

roasting Sleds, 1 MFr Sleigh*. Tobi^m n slides mnl 
Skis — How 10 Make linbWr Staimi»s — lUm 10 Make 
a Jfuggagc rurrler fivr Hlryclep* — V M'lircr tki nPc- 

stick* — II o„v‘n f-]n m|' Power Auto. How JiiiiJe ][mv t" 
Mute h Pair of Pumli- Itolte- IKw to itUL Vune i’jird 
uf Cats— Ii '«■ to Make jiil Kitsel — To l.iirht :i Gn*- 
Kgtd Without Match ea— Tbi ags a Boy Can Mjske Out 
oC Olil Bicycle rains- How to Make n Wjm| I Aa- 
jioller— 1'ltoi 1 iETkplilujf from n Cuptlre is n 1 !■ ■■ ■ : II- w 

tn Slsbke ji Simple Burglar Alarm — To Make a Binder 
for Popular M e, 'Inside:* -- 1 1 > nv to y; skr- a nminu*N-lt 
Llf-irlc Uiir ft* fermlnn lor Him 1 te Make el .Mlulu tun- 
steam Turbine — How to Kli l 'Tin's nigh Yniir J tarot - 
Him to Marki* si \A' ■ snrl - T 1 1 r 11 1 n it Lathe Out "f UH Olil 
Shewing Mii.-liJno— \ l-av t>- [p-nmfe siiiIms front Miii-Mp- 
— How to Muke sl Turlilnc Kn^im 1 — It-av- ^latke ri 
r.ead t'anmoti — I low to Make :i VVSrelesuf Tel< , krfl| | lt 
S>- stein— -How to M-ake n Toy Butu-ry Mor-ir Lin a 
Id-lli, Weijcriit — Etonevv Old Ury Km Eerie'; — Weadier- 
fjn*i ■llii»f for Trsit s — llow to Almke mi TUleetrtc r immee 

r te lhi f 1 1 r ■ -r — Him to Make a SJirpte l-'lre Ainrt!] — Jinw 
to Slake a B(rll Tent— Lit muielliijr n Bleyrle Fruuu* — 

A I'l'nctlrn! * am.-ra for |-’ifty Cents: — JEnw 1*. Make 
:i S'ery -S ] m ] 1 ]e- Tu rtj 1 1- 1* Power of SmaFJ roll hi far 
SemUrj^ Wlrtdc's MessaLrcs- -itlapflnif a Roll lay loLtcH- 
Iiiit ji ftas .let— How to Blitld 31 11 Kter -1 rle — 

NhkvcI Klectrlc Morur lt*w' m Make a SpLJloiu-ibite- 
llow to Alake a N-H'l iturtikir Alarm Sbln|. 3 e X-H:iy 
K k per l meiit — To itnJJr] n Merryo;.. Itniaml — A not tier 

Klet-rrlc At- -r. .r — l"ne for jin Old CliM-k — To Make an 
Lice trie Pin no — How M;' Ur> a i ■!■ l iitfili I ■ ih-e ni 1 ■: 1 

and Hustlterv — How lo Kuljd II Mu.TpI Ymi-IlE III. w a 



MECHANICS 

FOR 

YOUNG AMERICA 



How to Build 



BOATS. WATER ttOTOCtf, WINK MILLS, SEARaiLlSHT 
' ELECTRIC BURGLAR ALARM, KE BOAT. WATER 
BICYCLE, CABINS, CAMPS, CLOCKS, l-l£H- 



Your ^eirAcleuler will order it lor you or sent po.>ipdi<| for 
25 cents by the publisliers. Popular Mechanics, I oO Wash- 
ington Street. Chicago, 



PATENT PENDING 



W£ WILL SEND THIS 

MAGNETO 
ENGINE 

Poke paid to uny Addrr sg tn ttto 
United Stuit's _ _ 

EXPRESS PAID FOB UbC 

Upon receipt of price* shown, wo 
w« a- E ll semi any of th« follow tug 
articles, nil charge* prepaid: 
Hurts of Mre-nieto Kiittlne as 
rthovi 1 , rtktdy toaESOtnhlt), fi5c 
Miniature lucaud^ scent Ei.-ittfTy 
tjimpSjHoy style, voltage or 
tiinperage , idc 

Laminated Motor, with pinion, ready to mount on 

cars — <SSc 

ruminated Motor Parts, ready to assemble . , 40c 

Kleerrlc Railways - . , 2, SO to 50.00 

KM rte 1 Sotils ... 5.00 and 10 .00 

We sell Rims of hleeliir Toys t ri/,: Wheels, Axle*.. 
Hrushes, Trucks, Ctjiiinmhitors, etc., etc. .Ahorearu 
Sriecisil Price* to JV^ji-jArr .1 ferity Miiry renders only. 



Our $20,00 Locomotive With Electric Meudlighl. 

bend Stamp f»r On r Fret* ( iiialo^nr. 

Atil iNTS WANTKI? 

Special offer to boys who will take orders for us. 
Get a Railroad FR£E. 

NEW YORK ELECTRIC W0RKS/’»- 



A SOLDERLESS COUPLING.— A new desigji of 
a fcoiddfless ojiipling shown In the accomiiauyitig 

HlUnf IMtJon, In Fig.. 
1 is shaw-n fin out- 
Kkle view of a lei id 
pi pi" coupled to un 
iron pipe of thp 
same filsie bore. 
Extra. thn::a.ils r A, 
are rut on the out' 
side of the cini 
which receives the 
iron pipe to allow 
us Ins a Unger pipe 
if necessary. 

T h 0 sectional 
vb-w, l-'i^r. 2 „ shows 
the manner of at- 
taching both Mg <3 ft 
of pipe and also the 
method of making 
the lead pipe con- 
nection. The nut. 
Fb Is first slipped 
over the end of Hie 
li'Oii ph'H. i,vhEch is 
then flared out at 
the end to fit the 
center piece. O. 
The hut (s then 



f\t >2 



Sold tries* Coupling 



sere wed up tight on the center piece, the small 
threads. Ll serving the double purpose of hnMJng 
the lead pipe from ] lulling out and proven tine a 
leak at the 

The Kftme design Is applied to the coupling for 
joining two lead pipes, shown in Fig, 3. In this 
style coupling the hexagon is omitted an the center 
piece, as It U urim-i essary to turn it In making 
the ixmncction- 

* * # — - — - 

CLEANED MIS HEART,— A resident of thisa- 
rJi ria, l"al,. whose hi-art was lacerated be the teeth 
of a steel rake upon which he was thrown, had 
the injured organ removed, trushorl. a*. wed up and 
replaced 4 and still liws, He is now poascased of 
a “clean heart," 
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needed by bevel gears In puch manner that the 
movement of u rod at the side of the car causes 
fill the chairs On that side tn revolve 



GALALl TH is a plastic substance made from the 
casein in skim milk, gal. of the milk furnishing 
2,2 lb. Of galaJUh. It f* used as a substitute for 
celluloid, horn, tortoise shell, amber, ebony, etc., 
and is made In all colors. It is odorless, nun -Inflam- 
mable, and very hard, takes a high polish arid Is 
not affected by oils, ethers, lien sine, etc. It sells 
at from 15 cents to 7ft eenLs per lb. in the rough 
stato, according to color 

» » ♦ 

ALUMINUM COATING FOR IRON SHEETS.— 

As substitute for common galvanized coating, also 
used for copper shrets. Aluminum coated Iron 
ghee t a look tike (erne plates without the mottled 
surface, but have more luster. Weather nor sul- 
phurous gases affect she is vo treated; especially 
durable as a material for roofing, hot air and smoke 
flues and furnace jacket s. 

FREAKS OF LIGHTNING,— During n thunder- 
storm in Virginia recently a telegraph operator 
was killed while sending a train order. On an 
electric road nearby the lightning entered a trolley 
ear. severely shocking the passengers, but without 
fatal results. 



REVOLVING CAR CHAIRS — A recent patent In 
ear chairs consists of double round- seated chairs 
with backs, each pivoted at the center and con- 



Wonderful 



Edison 

Phonograph Offer 

¥¥T love music and en- 
A* tertainment bo sure 
to read every ward of 

this great 



Mr. Edison says: 

“I WANT to see a 
Phonograph in every 
American home.” 

Here l« your opiwtunlty— irhila thJ* 
oiler laHtB every roHablu responsible 
|ierpon In the U-5 -c.lii try it KMiUlufl 
Edison on this jreat tree trial offer. 

FREE TRIAL 

Free Trial Means Free Trial 

Ko C. 0. D.— No Money Down 

Try the Instrument In your home? play 
the beautiful Edison gold moulded rec- 
ords and if you do not care to keep 

the omiJT. return H at our expense. We 
do not charge you one cent for the trial. 

50c a Week S® 

sidle payments at lowest possible cash prices. 

An up-to-date Hdison Outfit at only $14+20 

ffA buys the finest kind of an Edison Out lit 
J vfkli a complete equ I uaaeDt, beautiful 

two -foot flower born and one doifiefi genuine Edison 
gold moulded records. For full description and . 
tem*# of payment read out Catalog, R&nrmbtr — 
fm trio* — monev down — it’s our risk to / AJ 

1 1 lease and satisfy you. Send no money to / >pT 
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have had the genuine Edison on free trial 
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GOOD BOOKS ON MECHANICS 



THE UP-TO-DATE HARDWOOD FINISHER. — 

By Hodgson, Gives rules and methods for work- 
ing- hardwood?, with description Of tools used, and 
how to sharpen and care fur them. How to choose 
hardwoods for various purposes. The proper us*; 
of glue, directions for preparing glue, blind or 
secret nailing, how done and finished. Treats 
fully on staining, varnishing, polishing, gilding and 
enameling woodwork of all kinds. Tells how to 
renovate old work, repollshing. revarnishing, etc. 
Rules for malting stains, dyes, fillers and polishes. 
French polishing, hard -oil finish, rubbed and fiat 
finish, waxing, polishing and shellacking of hard- 
wood floors and general finishing of hardwood In 
all conditions. 12mo. 117 illustrations. 3:10 pages. 

Cloth, (1.00, 

+ — 

CONCRETES. CEMENTS, MORTARS, PLAS- 
TERS AND STUCCOS.— How to make and use 
them. A thoroughly practical work by Hodgson, 
giving latest methods of making and using cement 
blocks* laying cement sidewalks, concrete founda- 
tions, mixing and applying plaster and stucco 
work. Illustrates and describes appliances and 
methods in making and applying all the above. 
300 pages. Cloth binding, $1.50; half leather, (2.00. 

■ — — — * t — — 

THE BUILDER AND CONTRACTOR'S GUIDE. 

—“Telia you how to correctly measure areas and 
cubic contents in all matters relating to buildings 
of any kind, Ilhisi rated with numerous diagrams, 
sketches and examples, making it a very practical 
book. 12mt>. 300 pages. Cloth binding. (1.50; 

half leather, $3.00* 

♦ * ♦ 

TWENTIETH CENTURY MACHINE SHOP 
PRACTICE, — Tty Brooks, One of the best and 
latest and most practical works published on mod- 
ern machine shop practice. Gives practical In- 
struction for machinists, engineers and others 
who are Interested in the use and operation of 
the machinery and machine tools, Treftfs of ma- 
chinist tools, shop tools, boring machines, drill 
presses, gear-cutting machines* lathes and milling 
machines. Notes on steel, shop talks, shop kinks, 
etc, profusely illustrated. Large 3 2mo, CO0 pages. 
Cloth, (11,00. 

♦ • » — 

PRACTICAL UP-TO-DATE PLUMBING. — By 

Clow. A practical, up-to-date work on sanitary 
plumbing, comprising useful information on the 
wiping and soldering of lead pipe joints and the 
installation of hot and cold water and drainage 
systems Into modem residences. Treats of every- 
thing you want to know 1 about bathtubs, lava- 
tories, closets, urinals, laundry tubs, shower bath, 
sinks, faucets, soil-pipe fittings, plumber's tool 
kit, etc. Large !2mo. 300 pages* over 150 Illus- 

trations, (1.50, 

» • ♦ 

PRACTICAL bungalows and cottages 

for Town and Country.- — By Hodgson. Contains 
perspective wash drawings and floor plans of 125 
choice homes, ranging in price from (500 to (2,000, 
and 3 r invaluable to the home builder, furnishing 
many new and up-to-date Idea? and suggestions. 
Every plan is made by ri licensed architect and 
beets built from to the entire satisfaction of the 
builder. Blue prints furnished at. the moderate 
cost of from tlOQ to 110. (Mb consisting of floor, 
roof and foundation plans, side and rear eleva- 
tions* with complete typewritten specifications. 
l£mo. Cloth, 250 pages. 300 Illustrations, (1.00. 

♦ * * 

COMPLETE EXAMINATION QUESTIONS AND 
ANSWERS for Marine and stationary Engineer?, 
—By Swingle. This book Is a compendium of use- 
ful knowledge and practical pointers for all engi- 
neers, whether in marine or stationary service. 
Treats of steam, heat and combustion. Morn 
than 30 different types of marine and stationary 
boilers are described and fully Illustrated. Treats 
of boiler operation, the care and management of 
engines, dynamos, valves and valve setting, break- 
downs* etc. The new steam turbine is described 
and illustrated and the principles governing its 
action are explained. Contains a complete chap- 
ter on refrigeration for engineers. 30C pages, fully 
Illustrated, durably bound in full Persian morocco, 
limp, round corners, red edges. Trice (2,00, 



THE UP-TO-DATE ELECTROPLATING HAND 

BOOK, — By Weston. A manual of useful informa- 
tion for platers and others who wish to become 
acquainted with the practical art of the electro- 
deposltlon of metals and their alloys. The in- 
formation given has been obtained from platers 
of practical experience, and the construction and 
operation of the different devices used are fully 
described and Illustrated, 16mo. 152 pages and 

over 50 Illustrations. Full leather limp. 11.50; 
cloth, (1.00. 

* * * 

THE AUTOMOBILE HANDBOOK.— By Brooks. 

A work of practical Information for tne use of 
owners, operators and automobile mechanics, giv- 
ing full and concise information on all questions 
relating to the construction, care and operation of 
gasoline and electric automobiles* Including road 
troubles, motor troubles, carbureter troubles, igni- 
tion troubles, battery troubles, clutch troubles, 
starting troubles, with numerous tables, useful 
rules and formulas, wiring diagrams and over 100 
illustrations. 16mo* 320 pages. Full leather* 

limp, (1,50; full red morocco, gold edges* (2,00* 

MODERN WIRING DIAGRAMS and Descrip- 
tions. — A handbook of practical diagrams and In- 
formation for electrical workers by Hortsmann and 
Toualey, expert electricians, It shows you how to 
wire for call and alarm bells. For burglar and fire 
alarm. How to run bells from dynamo current. 
How to Install and manage batteries. How to 
test batteries. How to test circuits. How to wire 
for annunciators; for telegraph and gas lighting, 
it tells how to locate ''trouble" and "ring out" 
circuits. It tells about meters and transformers. 
It contains thirty diagrams of electric lighting cir- 
cuits alone, IftmO. 200 illustrations, 160 pages, 
full leather binding, round corners, red edges, 
Pocket edition, (1.50. 

* » - 

MODERN CARPENTRY AND JOINERY.— By 

Hodgson. A practical manual fur carpenters and 
woodworkers, A new, complete guide, containing 
hundreds of quick methods for performing work 
in carpentry, joining and general work. Contains 
method of laying roofs, rafters, stairs, floors, hop- 
pers* bevels* Joining mouldings, mitering, coping, 
plain hand -railing, circular work, splayed work, 
and many other* things the carpenter wants to 
know to help him in his everyday vocation. It 
also contains perspective views and floor plans of 
fifty low-price American homes. 300 Illustrations,. 
250 pa get?. Cloth* ?L0O: half leather* (1.50. 

— — — 4 *-t — 

HOT WATER H E ATI NG+ STEAM AND GAS 
FITTING. — By Donaldson. A modern treatise on 
hot water, steam and furnace heating, and a team 
and gas fitting:, which Is Intended fur the use and 
information of the owners of buildings and the 
mechanics who Install their heating plants. Gives 
details with regard to steam boilers, wator heat- 
ers. furnaces, pipe systems for steam and hot 
waiter plants, radiation, radiator valves, pipe fit- 
tings, fitters" tools. Installing heating plants and 
specifications, Large 12mo. 200 pages. Over 100 

illustrations. Cloth, (1,56. 

♦ » ♦ 

SHEET METAL WORKERS' INSTRUCTOR.— 

By Rose. Contains practical rules for describing 
various patterns for sheet iron, copper and tin 
work. Examples of pattern drawing. Tools and 
appliances used In sEieet metal work. Soldering 
and brazing. Tinning. Ret inning and galvaniz- 
ing. Geometrical construction and development of 
solid figures. Profusely illustrated. 12mO. SQ0 
pages. Cloth* $2,O0* 

♦ 

EASY ELECTRICAL EXPERIMENTS AND 
HOW TO MAKE THEM,— By Dickinson, This is 
the very latest and most valuable work on elec- 
tricity for the amateur or practical electrickin ever 
published. Tells what you should know about 
galvanometers, batteries, magnets, induction 
colls, motors, voltmeters, dynamos, storage bat* 
redes, simple and practical telephones, telegraph 
Instruments, rheostat, condensers, electronhorous, 
resistance, electroplating, electric toy making, etc. 
12mo* 220 pages. Cloth, (LOO, 
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Texas to the Front* 

IS COMING SO FAST YOU CAN HEAR IT. 

I Ko ether MjcfclLiw □( ilie etmatry oftore nwh inJuMnitn-N to tlie Hubm 
Nf«hrr t (hr ILr&ltli #r Flnwirr hrhrr, op Ihr 
A MILD CLIMATE. FERTILE LANDS land Cheap) 

BUSY. GROWING CITIES. 

I. & G. N. t 

‘I'rm ILaLlmBtlf " 

WiLh inert than IfHW nisto^ of truck, EraTerMS- Iho tuefl 
(fcvnic-J M^ELoua of <hs State. tbrouBh Cart 

frurn Si. 3^oui», Mr-tuji’bL'., KlC., Lib CDQDOCttuR With Iro6 
Mu'.i;Uijri It i>n* e, 

Vi'r btiii.IL tin plrjif'l t-J aui Wrrf in^ulrirt ; 

Srn'l 2c, rtA:ni[i tor l/hic Tt8.ua '‘R#d 
BoeJlj" eoutilHiiHh' intrrcslliLif facta.,..* 
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The Great East and West Line 

Across tha Entire States of 

TEXAS*”" LOUISIAN A 



THE 

TEXAS TAP PACIFIC 



RAILWAY 

yo TROUBLE TO AK ft WE It tiL'K&TJGNS 

New Dining Cara { a Uiravtc) ltditxen JYjyi* nnrf 
St. Louis* Write for new book on Texas. Fhkk. 

C. P. TURNER, General Passenger Agent. Dallas. Texas 



CONTINUOUS PROCESS ORE TO STEEL,— Ik 

H; Ross, Canadian commcrckit iigviit at Melbourne, 
vo ports that two Australian in venture have discov- 
ered a new process for the eont Inmuis treaiim-nt of 
Iron ore. and he says that the ri-»uU^ they have 
achieved are so successful that the process is to 
be exploited throughout the world, 

it is called the Heskott- Moore process for directly 
converting iron ore into malleable iron nr steel by 
a continuous system, unci it is claimed effects a 
saving of 115 per cent in the manufacture. The ore 
is simply concentrated by ordinary methods, or if it 
is magnetic U is pwparateil electrically unlit the 
pure oxide of iron is obtained. The oxide of Iron 
is passed through a revolving cylinder heated by 
waste gases from subsequent operations and brought 
in that cylinder to a dull red heat. It drops from 
Hie cylinder to a second similar cylinder, and in 
the latter it is brought into contact with the de- 
ox id lining gas, which is forced through and brought 
into contact with the heated ore. The heated ore 
!k thus converted into a pure Iron. Accompanied 
by and protected by the deoxidizing gas. It fs 
passed into m A third chamber or malting hearth, 
where ft falls into a bath of molten iron and is 
converted directly into steel or hulled up as mal- 
leable iron. 

The savings claimed for the process are those of 
time, labor — the whole process being automatic — 
fuel, and avoidance of flux. The Inventors claim 
that they have discovered a direct method of pro- 
ducing feteel from one Operation instead of using 
(he ldfLfet furnace and ponverter. 





Sen if Ifl cents 
lit silver or 
stamps for i 
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tmifli l d 4 
lion i. lit; both 
wilt he B lie- 
lilMit Ed jam. 



THE FINEST PIPE TOBACCO SENT 
DIR ECT from FACTORY tn SMOKER 

Cosum: neurft lay tb ■ t the wonderful Mend 
of Kfltih Caiolim Cflldia Leif, jrown In 
(he Piedmont section, caUed 

French’s Mixture 

The Aristocrat of Smoking Tobacco 

ii sg fri£ran[, lo irLacsth. to deliciout, Ebilll 
dose rre I th e ex c t u s i ve eel Ej n z nwib*d £ I ven it 

N-Ot told by deiteri— unljr direct 
to jn-jofccts, in perfect condition. 

h's made (he old-filhioned way and 
nearly alio peihc; by hind. Highest grade 
IDmklne tobicrn manufactured. Rich, 
mild and Jiet'eT biteat the innifue, 



FRENCH TOBACCO CO. 

Dept. O. fttslcsville, N, C, 




mm. 

of nu If ft now worn by 
correct (Ire* sent every - 
where. It 1 b many 
years since fashion 
Ilhjj prod uved «ueh 
handsome and nobby 
garment a for Men's 
wear, LOOK at the 
lung fit might front ef- 
fect Of e(wit,lhe «ljft|lfrd 
back with lung vent 
++ They are beauties/* 
will look well on old 
and young. 

TO BE UP-TO-DATE 

order from u- a full 
lAuit, conk prints and 
vest made from tha 
new dove Ji row n 
Worsted or a Black 
aii d white A|fl 
mixed cloth, £1 I / 

Wu will make II LFa 
above Ulna- n ti | v 

“t™ J jM l r UnLT 

$10 



It exactly like the above Ulus- 
t ration, Willi an 

of striped worsted *F i on sere, and’ an 
extra fancy vest, to wear on occasion; 
practically two full suits for the price of 

one suit — 

Bsiddei, we send tfccin to yoo in a nut, patont salt- 
CXu, wit boat extra, cliirg*. 

Lot ns aond v* 13 31 toreo 13 ln?tra.tl<>n of llisnew Null, shn^r- 
sug every detail in l.m-k :lii 4 fr.iHt, With It will tend free 
■ ■ r. samples for EniLr, TroiiB*r* + Kaji^j V«rta ate. A. 
i' rardwill Ti r I w e them to yonr door. Add rasa 

THE FIFTH AVENUE TAILORS, 

1059Mesner Blda.. Fifth Ave. A Congress. CHICAGO 

/^/Vrt-rwwj kovit l JWiit CttmjKiHif Bank. Cfip. $}/M)tj T 000 , 00 . 



FREE BOOK 



Tells how to build Walks, Floors, 

troughs, cistern*, roofs, tanks, etc. 

Cheap, sanitary, everlasting. Given to any person 
sending nO cents for a year" ft sub 
aoription to our pr actio al paper 
THE CEMENT EftA, 4S State St.. DETROIT. MICH, 
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Every Boy His Own Toy-Maker 

It tell* yon how toniEike a Steam Engine, a Photographic Camera, a WlodnilLl, n Microscope, an Ei&c- 
DicaL piaH’tilDL 1 , a Coir an h: battery, an Klyrtrlc Tulegruplji, an Kieetroty ping Apparatus, a Tv In phone, a 



Kaleidoscope, a Magic Lantern, nn jUollan ir«rp+ Uualfl of every blud, frtKii a Little row boat t* 1 a £ull-rlggtfd 
pcln'Mitwr; how to make Kites. Ballon □*, Riper Toys, MopkH, ('aril Hflrb. Wagons, Carto. Toi‘ Hoimefi, Bows 
And Arrow*;. Pop Guph, feltiigs, Siilis, Fisliing Tackle, Bnblilt and Bird TrnjMs, and many other things, and 
all i* mode fo plain atid wimple Mint any boy (‘an easily make anything dewrlbd, The whole Is ihuetioted 
with more than t3nu Eiaudsonie 111 nstraf Jtms. Thin id n giisit firmk and you should not ho without It Price 
only 1 O rnutx, poatimlil, ^ for JiTt nentH. AddreaH 

AMKKICAS SUPPLY CO. - ■* fi:t4 MJo nebalin Street, sT. PAUL* MINN. 






Tfcla carftt cenn 
rnttrclftl white 
perfect dSftmotld, 

In 14 kl. buLIJ 
gold mounting, 
$30.00 

(Scas&.fJ purnrn. 



G^ntn’iSoriesr/e 
or LwUcb’ *ize 
pltln or | urt^v^I 
0^i*n face 99-year 
gc^d-liled came, 
w i Hi K ] g S ri or 
Walttuun move- 
ment, 

112.50 

TERMS HJifleji 
and gi mi pet luu 



I F you know you're 
honest — your credit 
is as good as gold 
With us. We rely 
upon what you are — not 
what you have. 

Our goods are guaranteed 
to be exactly as represent- 
ed* and our prices speak 
for themselves. 

Let us send you watch or ring 
shown, upon terms indicated. Re- 
al it first payment with order oi 
have goods sent for inspection 
CO.D, first payment. Balance 
weekly or monthly. In etiy event 
ou want our beautiful Catalog 
o. G71 It'a yours for the asking. 
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Suit Like This $5 

HALF YOUR MONEY BACK 




In any articles you select to the cash value 
of $.5.00 on your first order for ona of our 
latest style $io gutta. 

TVe make the hast $10.06 btisl ness men's 
oack suits that good tailoring can produce. 
TJsa only cloth that wears, and La latest Id 
coloring and pattern. Your local tailor’s 
$3AOO suit will not compare with IE In looks 
and fit. Besides 




CASH VALUE given 
away with every Suit, 



so your suit will cost you only $5.oo. 



Writs at cnee for out fall and winter 
suit samples, fashion piste, etc*, and lull 
particulars; all are free. 



Will also send you our latest catalogue of 
me&’s line furnishing goods, ladies* silk waists, 
skirts, fur collars, men’s overcoats, boys’ suits, 
VEJP8 COMPLETE DRESS OUTFITS and 
illustrations of our 82 5,000 stock of hundreds 
of articles for the home and wear, all to he 
given away with our 810*00 suits. 



Write at once, you will bo very much Interested. 

The Gents’ Complete Outfitting Co. 

Uept B 81. 242.344 Market Street* CHICAGO 



Who’s Swingle? 

He J s one of the highest 
authorities in the world 
on Engineering, 

His books are written in 
plain language for plain 
people. 

His motto is a ’* Written 
expressly so you can un- 
derstand it.” 

Engineers endorse his 
works because he tells 
the truth. 

Beginners praise them, 
because he makes the 
road easy to master their 
trade. 

You ought to know more about 
his books. Ask us to send you 
illustrated matter FREE. We pub- 
lish Swingle's boolci. 

Frederick J, Drake 8 Co. 

350 ff abash A*e. :: Chicago, III. 
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For eond nation, Rent at our expense If 

you mention this advertisement. 

Cyclopedia o/ 

Modern Shop Practice 

Four massive volumes. Over 3,000 pages— 
-l,-:e of page. Txio inches. Bound in % rod 
morocco leather. 2,00(1 ene ravings. Espe- 
cially designed for the machinist, tool mak- 
er, foundry man, pattern-maker, shoot metal 
worker, draftsman, steam and gas engine 
engineer, electrician, etc., who cannot afford 
;i regular course, 

REGULAR PRICE $24.00 

SPECIAL 30-DAY OFFER, $12.00 

ray ns S2 down and $2 a month for live 
months if you k«np the honks. Cash price. 
* i n„so. Wp seud for thorn at our expense If 
not satisfactory, 

The only reason wo make such a liberal 
Offer is to Interoat the public In the extraordinary ad- 
vantages, offered by the regular courses of the Ameri- 
can School. A 200-page baud book sent froe on request. 

BRIEF TABLE OF CONVENTS 

Machine Shop Work, Tool Making; Pattern Making, Machine 
DuHlgn, Metallurgy; Ou« and Oil Kuglties, Producer Plan £*, 
Aiitoinobllep, l ievalorfl. Steam Engine. Steam Turbine, Man- 
agemont of Eiynamon Rmi Forgl ng P Sheet Motal 

Work, Tinsmii thing, Meehaalchl Drawing, Mechanism. 

AMERICAN SCHOOL OP CORRESPONDENCE 
3106-lb Armour Avenue 
Chtaago, lit. 

JiUnliun Fupul»F Ort,, M. 
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COMFORT AND ECONOMY 

THE CHICAGO” AUTOMATIC TEMPERATURE REGULATOR 



THE 
THERMOSTAT 

u m h ai placed m 
itu; n#an uund 
occupied w f 1 1 
aiwat/* ma On- 
to (n tin tem 
peratun of the 
lii-ifft f pt sired* 
tus it autftmat- 
f'cdiii/ control* 
the Jin . 



NO WORRY 
NO WORK 

It is the up-to-date 
device for luitom&fc- 
ioalJj continuing 
the dampers on a 
Hot Air Furnace* 
J I ot W uter or am 

Boiler j and will 
pay for itself in 
the saving of fuel. 



NIK SCUX EIDER TOWl.ER ( O, 

A. J. Z injure, Miwun Cilr, Inwa* x. 

Manager Mukoli City Line, Dec, 13. liKB. 

Qbkm^ Hwat Regulator Co. f FLlcaco. 111. + 

Dm r 8 Ins : — A lie r buT t 1 ig us ml h uJhU >r on n k y ] lot si r f u r- 

nave of another make all during Ja^i winter, I wu* Interested if 
I 11 your TCKulatnr wills the time set arrariiiciiietit, *0 1 bought 
tine of them and installed l!thl*faLI, hiivlwr now used ft about w 
two wot tlM, and 1 am \E-ry iuudi ideancd with It, It In very 
ca*y to operate, and It d.-un evut>- thing that you claim it will W 
do. The tlnm net arrangement, *0 that it raises liny drafts in * 
ibci niomlntr at h, stated time, la certain iy worth the price " 
anted for the resistor Eta aytklnafc oue Hint i!ofc$ nut Lave this jl. 
feature. The tl re hobs down low during the nttrhl and I Lace 
It sot to jin off Jit t-ix o’dock., at which Limo it raises like draft if 
and closed tbft A /\ . 

check , I Leu by ft / j SI / W 

the tima I net f t HH / / fxJJLAh /LA^ + 

up It Is nice ond * p. I \-Kf A/ ^ V L/ ^ ” 

warm — In fact l / | / / A + 

up to 70 i aiul * ft f\ fi ™ 

then It remains ft ft x 

that way all day, f / I / 

Yours truly, IJ \y 



Time Set Attachment 

Is a device which we at- 
tach to our Regulator 
in order that when the 
purchaser does not want 
to maintain the regular 
temperature during the 
night, but wants it to 
become warmer towards 
morning* be can set the 
Attachment so that it 
will automatically adjust 
the drafts at any given 
time. It is contained in a cabinet and set in the 
same manner as an alarm clock, but it has not an 
alarm. Simply Durable* Reliable and 
easily installed. 

Sent On 30 DAYS 1 TRIAL to responsible parties 
GOOD AGENTS WAN T ED 

The Chicago Heat Regulator Co. 

Dept, P. Suite 322 , 40 Deartern St., CMcied 







FREE 

For .xfiutiil nation. Kt+nfc on reddest at our 
eipehee U you mention this advertisement 

New and Enlarged Edition 

CYCLOPEDIA 
0/ DRAWING 

Four v lumps, 160 pases-sizo of pairs 
7 X U> Inches. lioimd in. s red Dii>r(rcO 
I wither. A eOdpUte Lome atudy course 
in dTHuiug i 

$ 1 2 Forint Jtext JO Days. RcguFar Prie t $2 Q 

You have five days te look tins bnokn <»*er, 
Tf piLtltilled sf.nl us $2,1KI, and ?2.0Ua month 
for livQ months, If you don't w|i?h to Keep 
the bssokn notify us arid wp will send for 
ihem. Ciinli price jdtVO. The only reason 
that we niiiko such a lll>erui offer is lo 
Inteivu trie pubffc in the extfbiordliisiry 
adTHhtji^Bst ofrered Ly iLo tVfftlUf 4 ;oiirH«a 
of Use AMhRILAN SChOUL. 

BRIEF TABLE OP CONTENTS 

M whan leal, t^mietric, Fer^[icctive r Free Hand, Architect 
tnnil Drawing; Kcnderlng in Fen, and Ink and XVbhIi; Water 
Ufilor ll lots' ^huilCH and Siundou'e, Atvliltectural Lolterii 3 .u; 
Kotmm hrdflu Ai’cliihK r Lure; Working Shop Drawing; 
.Muchlnti Dc-Uiu Cornice mid Sbyllcrht De?Lpii, Mettd ihwf. 
(p*;, TinstDlthlllK, Sheet Mebsl Pattern Drafting. 

X liirepaiff rtaiufhook ilvinl full Jn^rmffnr En retard !o onrejursfs In 
Jkflrital. Mcriianlfal, SI ran and Civil En diner rln(, ArdiJlecture, lie a! tag, 
Vcalilativn, Pluml)iiiL etc,, scnl FRlilH ah rtaaest. 






AMERICAN SCHOOL Of CORRESPONDENCE, 

3106-16 Armour Av«., Chicdfta, III* 






“CURE YOURSELF 
BY ELECTRICITY” 

New Book — Illustrated from Life- 
Sent FREE to all who write* 

Write to-day fftr <mr new Frrp Bank — u f ufc Y«tir*plf by 
Elect rlrlty^—llllutira ted with photos frum life. Shows how the 
Mew Home Latter 1 1 £ t-u.ru It hhu miLi Unk, ,Vu nilidii' J iimliu|[«, 
llcianl rtuhe, I ii Hum ii ti), ton mi I put Inn and alt nerve alTovt tonn and 
dlMsta arffln^ from stu^j^Jrlt ciin;li latleh ; alnih Low thvy atlurd 
elentli 1 b«tli» Bird bcuuty mamtufe Without cost At Louie, 



EXPftESS 

PftEPflJD 

Irery Hume StiDUld Hate a 

w e eeod OW r Ln tterleu 
And li. p> and atlc-w 10 

DETROIT MEDICAL 

t 078 Hijtitlo Bid* 



V it h M a t a cen t In advance { prices fl.Bfi 
H EE TUI AL Wrj ce for ourliaok, 

BATTERY CO.* 

" trail. Mich. 



"Want" and "For Safe” Ads* 3 cents per word, 
payable In advance* Replies may be sent to a 
Slumber care Popular Mechanics, and will be for* 
warded without extra charge. In answering such 
let the number appear on your envelope. 



AUTOMOBILES, 



AUTOMOBILE SCHOOL, — Chicago School of 
Motoring; the original automobile school In Chi- 
cago. One hundred and eighty graduates the past 
year, to whom we refer upon request. Automo- 
bile owners, prospective buyers and young men 
wanting to become expert chauffeurs will save a 
great deal of money o-nd a lot of worry by study- 
ing the mechanism, care and repair of gasoline 
automobiles, in our shop, where all parts are open 
so you can see hnw they are made, anti how they 
operate. %Ve give thorough and practical instruc- 
tion. Competent chauffeurs supplied. Address. 
Chicago School of Motoring, Dept* B** Michi- 
gan Ave,, Chicago. III. 

AUTOMOBILE OWNERS. ATTENTION— If you 
own a line machine, rnrry a watch that Is likewise 
of mechanic] superiority. Latest very thin model, 
unsurpassed timekeeper, fifteen flue Jewels, gold dial, 
guaranteed 25-year gold ruse with Solid gold bow; 
wholesale price plua broker’*? commission, £14,63; 
usually one-third more at regular retailers. Better 
watches if you want them. Brokers to people "who 
know." Write fnr Illustrations. Hunt &. McCree, 
152 Nassau St.. New York, 



RAMBLER runabout, from factory In April : run 
200 miles ; perfect condition ; sacrifice, £325, Photo 
sent, Box 18, Mahwah, N, J. 



APPLE DYNAMO, - £10, Address 1091. rare Popu- 
lar Mechanics. 



FOR SALE -ll>04 Olds runabout, with top, lamps, 
three new tlreu. £250; 11104 Ford runabout, with at- 
tachable tonneau, rebuilt and rc finished, ¥ 300 ; 1904 
Model "H" Cadillac, tonneau, lamps and baskets, 
£300 ; 1905 Model “F" Cadillac, tonneau, lamps and 
top, fflOO; 1905 Rambler surrey, lamps and lop, £700; 
1000 Maxwell tourabout with top, lamps, ete*, £550; 
1 90fl Orient hack board, £300 : 1005 Yale motor cycle, 
nearly new, flOO, All In good condition. A fkia- 
onstratlou given, C, R. Zachnrlas, Asbury Park, N, J. 

FOR SALE— Hayne«*Apperson runabout, 2 cylin- 
ders, 14 horse power, fine condition; run less Than 
2.500 miles; two carbide and two oil lamps ; ieathef 
tnp ; someone will gel it fit a ridiculously low figure 
for cash* Address .T. 1*. Hodge, 02S Congress £t. f 
Portland*. Me, 



MOTORCYCLES 



MOTORCYCLES— Ad best makes; general agents 
fnr "Merkel," ¥155: "Yale," £175; Curtiss 1-eyilnder, 
£200; 2 -cylinder, $276; Merkel motorcycle side de- 
livery carp, £250; mnil orders promptly filled. 
Terms. 25 per cent with order, balance C, O. D, 
Every machine thoroughly tested hy our expert be- 
fore shipping. You benefit by our long experience. 
Remit money order or bank draft payable to 
Whip-pin Cycle Co. Whipple, the Motorcycle Man, 
260 West Jackson Ttlvd.. Chicago. 

FOR SALE — A rinse ,3 horse power motorcycle, only 
used one season ; tires and entire machine In excellent 
condition ; fur 614". Address Harry Beckman, 1321 
Lyon St.. Flea Moines. Town, 

FOR SALE — 3 horse power motorcycle, good run- 
ning order, horn, lamp, tools, $70. Charles R. Pal met, 
140 West Tenth Ave,, Homestead, Pa. 

“MOTORCYCLE WITHOUT ENGINE for sale cheap, 
Best make, entirely n#*/. Pol la Gilbert, Lake City, 
Minn. 



SUPPLIES OF ALL KINDS for motorcyclists at 
lowest prices, Rolla Gilbert, Lake City, Minn. 



BUSINESS OPPORTUNITIES. 



BLACKSMITH SHOP FOR SALE— Beat location In 
Wisconsin at reasonable price. Two-etory budding ; 
good living rooms up stairs for tw n o fnmilles. Reason 
for sc’llng. account of sickness. Must be aold at one#. 
Address A. W, Ruehl, Box 37, H uric on, Will. 



PATENTS SOLD ON COMMISSION. If you 
wish to buy or sell a patent write to E. L, Perking, 
President Inventors’ Exchange, 84 Broad St-i Boston, 
Mans. 

WHY NOT INCREASE YOUR EARNINGS by 
making key-cheeks and damping names cm tools, etc., 
for your friends, shopmates. business men, ctc + 7 We 
sell complete outfU — including steel letters and fig- 
ures. German silver key cheek blanks* Enclose 
stamp for particulars* Western Novelty Works, Fair- 
bury* Nch. 

A FEW DOLLARS will start a prosperous trail 
order business ; we furnish catalogues anti everything 
necessary; by our easy method failure impossible, 
MI I burn- Hicks* 358 Dearborn St., Chicago. 

INVENTORS AND UF-TO-DATE MECHANICS 
should carry a timepiece in keeping with their 
progress Ivcn ess. New thin model watch C b, seven Hue 
jewels, pendant wind and set, lever escapement, very 
accurate time-keeper, guaranteed 20-year gold case, 
A most handsome watch. Through your broker* 
$C.85 ; eight to ten dollars elsewhere, Sent by mall 
on receipt of price or C. O. D. Money back for the 
asking* Let us send you our booklet Hunt & Me- 
Cree, 152 Nassau St.. New* York* 

PETTEY'H Perfect Pocket Paper Perforator Punches 
Papers for filing, etc. Put It on your key ring. 15 
cents. J. O* Pcttey^ Belvldcrc*. TIL _ 

SPECIALTIES AND PATENTS of merit are hmiffct 
uud sold hy the American Commerce & Specialty Co., 
Incorporated, 95 Dearborn St., Chicago, 

TO INVENTORS; If your Invention la not a suc- 
cess we can assist you. We design, perfect and de- 
velop new Inventions* showing how to make them 
patentable and of commercial value, We prepare me- 
cluinU'ul drawings; revise plans and epee meat I on s ; 
make investigations, examinations and reports on the 
value and condition nf all cla&eng of machinery, new 
inventions, etc. If you have some new Idea which 
you are unable to perfect*, write us at once ; we will 
make no charge If we are unable to assist you. Ad- 
dress Engineering Dept t Industrial News Bureau, 
Dhaca. X. Y. 

WE want a live, active and thoroughly experienced 
salesman In your locality with sufficient money to 
buy outright big first month’s supply of our Simplicity 
Low Pressure Hollow Wire Gasoline Lights, A utility 
needed En every store find home and fully complying 
with Insurance rules. To such a man we will give 
exclusive nwlea right and guarantee to refund money 
if goods not sold in fiO days. Further particulars on 
request. The Siandard-Gillett Light Co, 3 931 N* HaL 
sled St, FhlffiFO. HI* 

PATENT ON ELECTRIC EXERCISER may be had 
on royally by capable parties or bought outright. 
Should yield n fortune hy advertising and through the 
trade Jn athletic goods, P* O. Drawer 453, Buffalo, 
N. Y. 

PATENTS- — 11 , W. Jenncr* tmtent attorney and 
mechanical expert. 60S F St., Washington, D, C. Es- 
tablished 1B83. I make fTce examination and report 
if patent can he had and exactly how much It will 
cost. Send for circular. 

THE INVENTOR— A POPULAR ILLUSTRATED 
TECHNIC A L M A G A ZINK — Contains entertaining 
accounts of what inventors are doing, suggestions 
as to how to turn inventions Into money, hints 
regarding present opportunities for inventors, de- 
cisions in patent cases* in fact everything of In^ 
terest to Inventors, Send 25 cents for three months' 
trial subscription* Address the Inventor, 34 Ex- 
<-hnrige Building. Poston. Mass. 

WHY WORK FOR OTHERS?— Start a business 
of your own right at home during your spare 
time. Our hook, "Business Opportunities." will 
enable any Intelligent person to establish a money- 
making business, cither with nr without capital, 
Price. £1 >0- Special Introductory price, only 50 
cents. Money hack If you are not pleased* G. C, 
Patterson fc Co.» Chicago* III. 

FOR SALE — Manufacturing and suburban town 
site on the Chicago & Northwestern Railway; depot 
on land, Rea Just outside the Chicago city limits* 9 
tnllc* from the City Hall* Consists of 100 acres that 
was laid nut for n town 25 years ago. platted and 
trees planted op afreet Rues ; today It Is like a beau- 
tiful park; an Ideal site, ripe and ready for Improve- 
ments* Manufacturers or capitalists will find this an 
A1 investment for a big profit in the real estate mar- 
ket that la clear at band- Get particular* at once, J- 
AlmoQ Austin, 171 La Sails St,, Chicago, 



CAPITAL WANTED — To promote or will e#H an 
Interest In territory or outright: one of the moat 
universal Inventions of the age, that will stop this 
waste of millions of dollars yearly In U, S, alone 
for rubber hose, pipe and fittings around our Indus- 
tries mil roads, Iron and steel works, coke ovens, 
smelters, packing houses find power plants. Capital- 
istfi k ask jour purchasing agents what It costa for 
rubber hose around ilie above named Industries that 
you are Interested In. then write for a photo and 
description of what I have lo replace from SO to no 
per cent of U at one-half the cost. L, T, Foreman* 
317 ft. 12th. Omaha, Neb, Four T T . S, and thn^ 
foreign patents. 

lirsf SEHft 'WANTED— Want mercantile or manu- 
fact Hiring business. \ v £ 1 1 pay rash for n business that 
will stand Investigation, Give full particulars ami 
lowest rash price* Ad drees Business Wanted, Box 
712, Circle vl lie. Ohio. 



BLACKSMITHS. 



BCACKBM1THB. NOTICE — he an up to date 
mechanic and an expert steel worker. Don't waste 
valuable time learning the trade the old-fashioned 
way; buy 40 yrnrs p experience by using Toy's 
Treatise on new steels, explaining how to work 
them, with 7a new methods for wurktng nil dim- 
cult Jobs, Ten receipts for making your own com- 
pounds for weTdlng different kinds of steel solid. 
Thermite welding fully explained; also two colored 
tori tempering charts: chart A explains all anneal- 
ing and hardening; chart B explains both scien- 
tific and plain tempering to a standard. All the 
above for $l,fiA. Valuable samples free. "W". M. 
Toy, Sidney, Ohio. 



EDUCATIONAL. 



STFDY CHEMISTRY AT HOME. "Fun with 
Chemistry” contains over twenty articles. Includ- 
ing Illustrated hook of Instructions, chemicals, 
test-tubes, ad.Htslal.de ring -stand, lit mu, 1 ? paper, fil- 
ler-paper, glass tubing, etc. Forty-one fascinat- 
ing experiments. Price, post-paid, fi&e. Catalogue 
"PC" explains this and other remarkable offers. 
Thomas M, Fit. John. ME Ninth Avenue, N ew York, 

ELBCTEOCB AFT t 1(3 Griswold St„ Detroit, Mich, 
Most practical electrical magazine In exist cnee. Cor- 
rect methods and diagrams In wiring and const ruc- 
tion work clearly presented. Sample copy sent for 

10 cents. 

"THE CEMENT WORKERS’ HANDBOOK" tells 
you all about cement and its uses. Wads, doors, 
walks, fireproofing. block*, etc,, etc, 13,000 sold Eu 
one year, in 5 parts. Cloth hound. Fourth edition 
revised. Practical* Intended for the workman. Bend 
G0c to IV, n. Baker, Wa ds worth, Ohio. 

FOB SALE — International Show Card Writing 
Course, Never used. Price, $15, Rex No, 2(18, Bel- 
mont. N+ Y» 

FOIL HALE — Paid up electrical engineering course. 
American School of Correspondence, .$4(1, Address 
JOfi2, Popular Mechanics, 

“ CONDI IT WOHKlor - Electric Wiring. A practical 
booklet showing proper methods of Installing conduit. 
Mailed for 10 cents. Electrocraft Pub, Co. t 03 Gris- 
wold fit. Detroit, Mirhi 

ANOTHER STORAGE "SNAP 1 ; 15 voThT Interna- 
tional Cyclopedia for 18115 ; morocco bound; post $110: 

S r Ice, $15, Clarence Skinner Storage Co, h Tnpekn, 
'bh + 

PRIVATE PRACTICAL 1 NHTltf CT10N In the En- 
gineering use of Algebra. Geometry, Logs* Trigone Ki- 
el ry Slldernle, etr. Write Gcrrt Blaauw, 111 East 
Seventh St., New York CUt. 

SMALL Steel Sen mps. Brass Dies, Printing Cuts, 
Seal- 15 . Bras.** Door Plates. Tresse? ; postal brings circu- 
lar, J, Ktola, Engraver* 5fl, 155 West Madison St-, 
Chicago, Til- 

ARE YOU MAKING less than $25 or $30 per week? 
Mechanical and Structural Drawing Taught by ex- 
perts, Send fnr circular. Low tuition, Including' Free 
Books, Drawing Instrument, etc. Columbia Torre- 
Rpondenee Srhcnl, Drexel Building, "Philadelphia. Pa. 

" "TITTERING. " 2Ee; "TINTING," 30c. Dimen- 
sions of Pipe, Fittings and Valves, 50c. "TYlre- 
lefis Telegraphy," 30r. Browning’s Industrial Mag- 
azine, 4 months, 25c, BtowdSu; Press, Collin- 
wood, O, 



GET A GOVERNMENT POSITION — Our method 
Instructs how. Failure Impossible, The work has 
been endorsed by government officials. Address Frank 
Pergande. Publisher* T2tl Forty ‘Second ftt-+ H. 7 , Mil- 
waukee, Wls, 

TRIGONOMETRY SIMPLIFIED, &fic ; Lutes find 
Cements, 10c; Cement- work era' hand book, 50c, The 
National Book Co.. -ION Dark Bldg,, Cleveland, O, 

ST ART -- A ftl HU lOl \ FACTORY—' Wo loach and 
imat you. Sample and particulars. 10c (none with’ 
outL HulUnger’s M Error School. Fra neesv file, IncL 

IK VEN TORS — If you arc mi Inventor, send for 
our free Booklet B, containing a list of "What to 
Invent and What to Avoid;" "Patent Facts vs. 
i'atcnt Fancies?." and "The Inventor's Harvest 
Benson." Address Pst tent Bureau, Popular Mechan- 
ics., lfiO Washingt on St,. Chicago. 

FUR SALE — Complete course In seven higher 
branches in Occult Science ; contains linn lessons. 
Price, Si RL Address Popular Mcc l nudca. 

TELEGRAPHY' — Circular free. Wonderful auto- 
matic teacher; five styles, J2 and up. Omnlgrnph 
Co, T Dept. J.. 39 Cortlandt street. New York. 



FOR SALE. 



TYPEWRITERS — All makes, entirely reluiltt T guar- 
anteed as good as new. Finest nctwifly rrbuiU ma- 
chines ever offered, £15 up, Sold or rented any- 
where. Rental applies on purchase. Rebuilt Type- 
writer Co., ftlxfh Floor, 85 Lll Salle St, T Cb Icfl go. 

WHITE 1257 for bargain list of fine tools, wood 
and metal w orking machinery, 

FUlt SALE- -Brand new 20- Inch Foot Power Band 
Saw. Haws wood, metal, bone and rubber; 10 In, 
wheels, G ih, between frame and srnv ; 3Gg3G In, 
wooden table; brazing tongs and Hump and one saw 
blade, Vi, % or Vi Inch wide. Price, S3IL50. L, F. 
Grammes ft Hons, Allentown, Pa. 

AT HALF PRICE we offer a lot of I lot- Blast Boil- 
er Flue Cleaners. Time limited. The RIsley-Moaer 
Co. t Princeton, l ml, 

F( I R f5 A L E —Two £11. P.. two 3 11. K, two 4 H, P. f 
two Cycle Marine Engines complete* with all equip- 
ment, shaft and propeller, Price very reasonable. 
Write for Information. Northwestern fttcel ft Iron 
Works, Ran Claire, VYls, 

FOR KALE — Heavy Post J trill Press wtlh three 
jaw universal chuck, A bargain; if 18, Ask 1257. 
Popular Mechanics. 

TO CLOSE BUYERS see Business Opportunity cob 
umn. Wo are Brokers, Hunt A McCroe, 152 Nassau 
Sf, New York. 

WANTED THE ADDRESS of machinists and aoia : 
trurs who have use for a small Hand Planer to lie 
on the bfmch and plane 1 4 inches square. 

It will do for flat work what the foot lathe does 
for round work, and Is low priced. Ideal Machine 
Works, 25T 30th St,* Brooklyn, N. Y. 

FOR SALE — Hand dynamo, self heating soldering 
]rnp. punching bog ami four boxing gloves, Ilarry 
Burt Ik, Watervllle, Kan. 

FOR SALE :tn ][. p. double cylinder gas or gaso- 
line engine : used but a short time; stlghtly damaged 
by fire, and will sell cheap, Owen A. Swain, Engr. 
Wn tc r works, M i d dl eto wn 1 ml. __ 

FOR HALE — 500 strain gauges at $1-00 each? 25 
10 IT. P, steam engines nt $10 each. Send for list. 
J. L, Ureas. Bridgeport, Conn. 

FOR KALE— One Gearharts hand knitter, wllh rib- 
ber i good condition, if. T’. Johnson, lYnnklln, Ky. 

FOR HAr.I 1 !^- Engine lathe, swings HVt in-f takes 
25 In. botwern centers. Complete with full set 
change gears to cut all size threads. 3 to 40 In.; 
price only Address L* F, Grammes & Hons, 

Allentown. Pa, 

III ft LEY'S DEFLECTING REAR ARCH for boilers 
saves lots of fuel, stands boat anti costa IRtlc. Get 
catalogue. The Rlsley-Moser Co,, Prlbceton. Tnd. 

FOR BALE —2 !£ 11. l\ 2-cycle gfts cnglni 1 fnsl["i)K(i 
and with blue prints for building. Price, $8. 

Address Monarch Gas Engine Co rt Box 150. Marshall- 
town. Town. 

FOR SALE — One R Fat rthrlouct, leather case, 
new, $10. One 1 0-inch auto holler, burner and boiler 
fittings. $15. Also my I0O4 Model Orient runabout* 
In good condition, $tio. Address 10EHS. Popular Me- 
chanics. 



TWENTY electric Hffat motor, will develop one 
hotse iiewer. A bargain ; §35. 1257, Popular Me- 

chanlcs, 

FUR SALE — Cheap, 4s 5 Cycle Poeo Cftmeri and 
outtn, In pood condition. Address Phil [Iexorn. Deco- 

rah, Iowa. 

FOIL SALE — A Ub f t ► Hnml t'bain with set of diurit- 
Itig pine, for $5. Richard Guosela, 412 Erect] wood 
St., I sh pc tiling, Mich, 

FOR SALE— Two a H. P., nvo 2 H, p. gasoline 
engines, two 4x3 cylinders (rough), two 3xft0" fly 
wheels, two f ^e' 1 ' throw 1 crank shafts, one -I throw 
prank shaft, one complete set of patterns for 1 r 2 
and 4 cylinder gasoline engines, ope second hand 
8 H, P. portable steam engine nttd boiler, 3GC1 lbs, 
extra fine babbit metal , also gasoline engine con- 
necting tods, shorts, etc, Address Fred J. Voigt, 

ML Carmel, Hi 

FOR "SALE — tiMn, screw cutting lathes at 
wholesale: also tools- Send ID cents for set of 

Magic Rolls to Tibbetts. Putnam, Conn. _ 

FOlt SALE — -One new- four FI. IL marine two-cycle 
gasoline engine complete: new, ?S0. One tl FI. F, 
auto marine engine, fourcycle ; excellent condition, 
$85, Four five-inch bore four-cycle 5 It. P. cylinders *, 
completely machined pistons titled; each $10, Ad- 
dress II, M. Lock BOX 27, jjkflncatolc t y N. Y. 

FOR SALE”” Thicjisfo typewriter, pra > i i rn I fy new* 
$25. Small Otto type perfect working model gas 
engine. $10* Automobile, running gear complete with 
steering device and body, $45. Carlyle & Finch water 
motor dynamo, large size, $10, Address H. M. S., 

Lock Ri»* 27, X. Y 

FTilt S‘A LT-l" IVi rues former combined power sn:d 
foot power, thirteen knives, $2fi ; manufacturers' price, 
$27, 

IL B. Smith Machine Co. a fi-imh power wood 
planer ; a big bargain, $50. No finer machine made t 
In perfect condition. Address 1257, Popular Meehan 

lew* 

Full SALE — Alt patent rights, cuts, (ait terns, etc., 
of a specialty made enllrely of metnL Many of them 
In use giving perfect satisfaction. Simple device, 
easily and cheaply made. A good mall order proposi- 
tion. Address 1O0G, Popular Mechanics. 



TO EXCHANGE 



FOR SALE OR TRADE— Tent, 24x7b. seats, poles, 
stakes, stage and banner. Moving picture machine 
and stereoptlchn, two long hi ms, seven illustrated 
songs and a lot of things too numerous to mention. 
Price. $300, Would like to trade for light runabout. 
L. Slick, 2000 Main Si- El wood, Inti 

FOR SALE OR EXCHANGE — New Star Epced 
lathe, 10x2(5^; $-40 worth of attachments: 1^ II, l 1 . 
gasoline air cooled engine: cross cut and rip saw; all 
new : cause of sale, rheumatism. Will trade for good 
two-seated nn1otnnhlh>, \V. H. 8. Young. Allertan, la, 

^FOR SALE nu EXCHANGE— One 2 II, P, Fleming 
motorcycle : first Hass condition: will sell for $75 
cash or trade for good second hand into. Address 
John Dnmntti, 329 92(1 St., South Chicago, 111. 

FOR SALE— Winchester rifle And other makes: 
shotgun, pistol and revolvers; bicycles; camera, and 
dynamo ; or will exchange for 1 K horsepower maHne 
gasoline engine. F. L* Morris, Uhl Pine S-t., Berkley, 
Vn. 

WE WANT an energetic, honest man who desires to 
increase his income during spare moments or after 
working hours to retire set) I us in each city and town 
where we have no local representative ; considerable 
money can tic made with llfrle effort, ns we have the 
largest and finest selection of Diamonds in the coun- 
try to offer : write at once for information and have 
territory reserved. Mitchell & Scott Co.. 1131 Cham- 
plain Bldg-, Chicago, 111. 



MALE HELP WANTED 



MEN who appreciate clever mechanics — Refer to 
Business Oppon unity column. We are Brokers. Hunt 
& McCree, 152 Nassau SL, New York, 

WIRELESS TELEGRAPHY— Boys wanted to or- 
ganize wireless telegraph dribs, Alt instruments 
guaranteed. Write for full Inforjuatlon. Address 
direct to me. Harry T. Scott, 757 E. 20th St„ Los 
Angeles, Cal, 



SALESMEN — Excellent openings for men familiar 

with machinery, mechanical tools, etc, ; preference 
given to those commanding trade: strictly high grade 
propositions : salaries, $l,W0<F$3,tRHL Write its today, 
ilapgooda, 395 Broadway, New York, 

WANTED — Firemen and Bra kernel! - on lMinoia and 
other railroads. Experience unnecesBory. Firemen, 
$100, become Engineers and earn $2U(J monthly, 
Brake men. $75, become Conductors and earn $150. 
Positions awaiting strong, competent young men,, 
state age. 8 end stamp. Name position preferred. 
Railway Association, Room 174. 227 MotirOe St-, 
Brooklyn, N. Y. 

AGENTS— WE HAVE AN A ( I ENCY proposition 
that will interest any factory foreman, or any honest 
man who wants lo make a little on the side without 
murh effort and who mfxeg with men that use tools. 
Write quick for details and secure exclusive territory, 
Orf & Lockett Hardware Co., Dept. J 'T r lT Chicago, 111, 



WANTED. 



MODEL MAKING AND CONTRACT MANUFAC- 
TURING for inventors. Lowest prices, Scud draw- 
ings for estimates. Murray Engineering Co., 3047 K 
St., Washington, D. t?. 

'THE NOVELTY NEWS' 1 — AX IDEAL 1LLL5J- 
T RATED NOVELTY TRADE NEWSPAPER. Es- 
pecially valuable to Manufacturers' Agents, Matiu- 
fact Hirers and Dealers in Novelties. Mail Order, 
or anyone desiring to beep In touch with all kinds 
of money-making novelties. Trial 3 months, ten 
cents, “The Novelty News Co.,"* 604, No, 17 1 

Washington St.. Chicago. 

ENG INK EKS. E L ECTJ tHT A X S. MAN At.: l-fiirf OR 
SUPERINTENDENTS— I>M you ever try to do 
something in your line of work and get stuck; 
then sit up late at night, reading books, data, etc., 
trying to find the Information that would put you 
right, and so to bed no wiser? Next day say, ' - T 
wonder who could enlighten me on this subject,’ 1 
If you send me one dollar I will give you the de- 
sired information correctly, and written in plain 
language, or sketched so that you can understand 
It, I have had 23 years' experience In above pro- 
fessions, and am confident l can supply your 
wants. Give me a trial. If you think you did pot 
get your money's worth, I will refund it promptly. 
Address Geo. IV, Richardson, M, E, f 2181 W, 24th 
FU Chicago, III. 

WANTED — Good n croud hand font hit lie. -I os. W, 
Jackson, 2114 Main fit,, Anderson, Ind, 

WANTED — A burner and generator for a 1 4-In„ 
dlarueier automobile bolM; State price and condi- 
tion. Address 10flS l'opulnr Mechanics* 

WANTED — Motorcycle In gnod order! Full purtlc* 
nines. Halls worth. Riverside, HI. 

EXCELLENT ENGINEERING appliances for agents 
or jobbers. Agent a wanted. The R 1 id ey- Moser Co., 
Princeton, [ml, 

WANT El > li'-lnoh engine lathe. Axsol Everson, 
Penn Van, N. y H 

“ W A NT ED — Fifty to 1 T09TI eTTf I Y C, dynamo ( 1 Meat 
backboard, 1905 or 11XHS model- Address N. Mort- 
imer ftppcht, Skaneateles, New York. 



MISCELLANEOUS. 



TIIK VERY LATB&T MODELS in watches for 
shrewd mechanics and Inventors. See Business Op- 
port unity column. We are Brokers. Hunt & McCree, 
152 Nassau St.* New York, 

A NEW 1908 CREATION— A steel spring porch 
swing; price, £3, Special to first Inquirer from each 
post office, Clarence Skinner, Topeka, Kan, 

FDR SALE -Colored llxfl) picture of the famous 
chief Sit ling Bull and big bargain Rale list of curios, 
nil for 10 cent.i. George J, Til la. Albion, N. Y. 

’^V ANTED cent (ASH The following back Issues 
of Popular Mechanics. Y’ol, 1, No, j to 17. Inclu- 
sive r vol, 3, No. 12 to 55, inclusive: Ynl. 4 , No. 5 to 
fl. Inclusive. A. C, Hacli field, 447 Twelfth St., MII- 
waukee, Wfa. 

FOR SAI.E — $1,090 cash will buy new., high- 
speed motor airship, ridden by me several ex nib - 
Itff. New York :i]M Texas. Patent portable &zis 
works In el lull’d. All good condition. Any iiise 
airships or gas balloons built. Carl E- My era, Balloon 
Farm, Frankfort, N. Y. 



r — uuyer magazine 

gteam engine and boiler, Alfred Bom, 26 

^tarr St., Chicago. 

MONEY IN NOVELTIES — Our advertisers and 
readers are looking for good new novelties to- put 
on the market- They have money for the right 
Inventions In utility, amusement and advertising 
novelties, Wliftt have you got that's good? Reach 
this field through "The Novelty News," 171 Wash- 
ington St., Chicago. Trial 3 months, 1ft cents. 

['HTTI-IV'S IVHV-rf i' h orki i t Paper perforator, la 
vi- ms, J. O. For to y, Belylflpre* 111. 

BOUND VOLL'MLU OF "Popular Mechanics" 
for 1506- We have on hand a few volumes hand- 
somely and durably bound in half leather, with 
complete index included — price prepaid $2. Popu- 
lar Mechanics. lfifl Wnshington Kt.,___Chi_eagn r ILL 

.\LU:hL\f; Hl;l',\EK SHOP— Consists nf { w, I 
lathed, 2 drill presses. 1 planer, 1 shaper, and 
many other tools, Shop especially adapted to 
manufacture of gasoline engines. Will sell at bar- 
gain. Reason, owner unacquainted with business. 
Will trade for a good tract of timber land tn 
Tennessee or Kentucky. Address Fred J. Voigt, 
ML Carmel, III, 




Combination Prafrfa Whistle, 



AjtCnll'i 

-oar fTItn-i* by them bolfrUB J-eio ire a 



You £#n IsniLatfl an 



bird or inlmnl. 

year friend* by 

,T*Birilo4|<ilf,t, The inslfiinLeht la cwiceaJml in 
r tTifi roof it the mouth and rlr-ircUan la IcnjNHiiLMs. 
U Liu! Ip, ira near JtnltM* huaum tna we I hem grab tli«lr skirl* 
pnfl climb s.H’haSr. IWi. If like fim, pet me, I’ricfl JO^nt* 
with full ilrerlioEin and suit hip haiyiio cntalwr FftKK. Adflrtni, 

AMERICAN 5UPPLV CO, 534 Mlnncfadha Sbtrt, St. Paul, Winn. 




The White Eagle Electric Motor 

Postpaid, $1/00 

We make working models of liivaa. 
ttona. send for llluisirHtftd c-alHlogue 
of Model ^uppUeM- 

The Pierce Model Works 

134 Pierce Avenue, Chicago, 111* 
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CH ICAGO ^KANSAS CITY, 
CHICAGO *■ ST, LOUIS, 
CHICAGO ^PEORIA, 

ST. LOUIS*** KANSAS CITY, 



Vnfearon ltU.mah heu^hie 

PffTB'lCB? l-imi.UiO #KP 




w toe ARB C(ir<TRWEl hHVO A TRJ*, AWT 
fIQN WBICH I.AX nit m*i»b ovek tit« cBICaOO 

puso-t. IT WILL i-AT YOU I'O WfclYM TDTilK L'NDIR- 

ii$nxu you Wat if hi . Nii-st, i-i ih e>ta uleh . etc, 
<3 kQ. J. OlJAKLTn^ 

VPHWPAL FAMRKKuku IhJEHI, 

Chicago, III. 



^FOLLOW THE FLAG* 




SUMMER 
VACATION TOURS 



VIA THE 



WABASH 



C. A free copy of Wabash SUMMER 
TOUR BOOK* with full details con- 
cerning a large number of attractive 
vacation tours at reasonable rates* will 
be mailed on application. 

C Write us about any trip you may 
have in contemplation. We shall be 
glad to give prompt information as to 
routes* rates* etc.* with a complete 
itinerary, 

c. a mm, fi. r. 1 1 a,, f. a* thistrab, a. g* p. a. 

St, Louis* Wo* Chicago, III, 



low RATE 
EXCURSIONS 

The Missouri Pacific Ry. and Iron Mountain Route 
will sell round trip tickets h> points lti Texas and 
Louisiana for $20.un Irani St. Louts and £23.00 from 
Chicago on tliu first and third Tuesday of each month* 
proportional low rates will apply from other points; 
also oho fare plus fa.00 to points Ln. Indian Territory* 
Arkansas, and Missouri and £25,00 frotn Ghjeapo to 
Pueblo. Colorado Springs and Denver with limit of 
twenty -one days esiiept to points in Louisiana, Ar- 
kansas, Texas and Indian Territory, which are limited 
to thirty days, stop-overs going and returning* 

MEXICO: 

Less than one fare on the first and third Tuesday, , 
with stop-overs, 

CALIFORNIA: 

Low round trip rates on )«ile dally to Sept. 1st* 

HOT SPRINGS, ARK: 

Commencing June 1st to Sept 30th one fare plus 
£2.00, good thirty days on sale dally. 

Remember the Missouri Pacific Ry. and Iron Moun- 
tain Route reaches the principal points In the above 
Lamed Stales without change of care. 

?or descriptive literature and other information* 
address* 

ELLIS FARNSWORTH, D. P, A, 

186 Clark Street, Chicago* Illinois. 



Pleads mention Popular Mechanics when writing to advertisers. 
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tCVT IIEILE j 

Void After 30 Days 



T HE average man finds a knowledge of electricity of practical every-day use. The man who has made this 
field of work his profession! kftQTPS that his chances arc limited only by his ambition and ability. The 
simplest work on electricity wilt often tell even an expert something he never knew before. If it does, 
the price he pays for k is more than returned to him in practical knowledge that has advanced him nearer the goal 
of his ambition. 



PRACTICAL LESSONS IN ELECTRICITY 



is jus# what its name implies. It is a book of 300 pages, handsomely bound in Ted buckram, printed on fine 
quality of paper, fully and Completely illustrated throughout. It is fuff of valuable tables and formulas. Just 
glance through a few of the subjects from the Table of Contents ; 

Stohacf. BaTTfcnjKb: Types, Charging, Troubles Klecteic Currknt: Giving full explanation and 
and Remedies. Portable batl-ecies tor Autcuno- meanings of a]! Electrical Terms, such as Volt, 

biles and Boats, Ampere, etc., Complete Seta of Tables. 

Ei,emem-fs of Et.ECTKreiirv: Magnet a, Expert- 

men ra whh Magnet^ Conductors, Insulation, 

Elecl retyping and Electro-Plat mg, the Tele- 
phone, the Telegraph. 

You cannot buy it in any book store at any price, but if you act now 
you can get it in connection with a twelve months 1 subscription to the 

TECHNICAL WORLD MAGAZINE 

The regular price of the magazine is $1.00 a year. Clip the coupon to-day and send it to us with $1.40, 
and your name will be entered for a twelve mottlhs' subscription and Practical Lesions will be sent you immedi- 
ately, all charges paid. This is an exceptional opportunity for you. Will you close the circuit) 



Electric Wt ring : H on so Wit in p, Electric Bella, 
Burglar Alarms, etc., Inside Wiring, Art Light 
Wiring, Arc and Incandescent Systems, etc. 



The Technical World Magazine 

Is not technical in i is ordinary meaning It is 
a magazine ot timely, interesting and in- 
structive information. It is read because it 
ilDligliiiipi and benefit* iiii readtrS. It is 
Ou pillar because it contains information that 
intelligent people (Ike to discuss. It is a 
homo magazine for ilia Uu Hindus man — the 
WAge earner (Ite man who Vi 1 ins success 
thronffh the uao uf his brains. It combines 
the breezy, absorbing, fascinating features 
of the best fiction magazines; it eliminates 
ail the slufftnsh, dry and uninteresting feat- 
ures of the ordinary technical magazine or 
trade paper i and at the same is me ii retains 
from cover to cover an originality and style 
that is all its own. 

Alter a three months 1 ' trial. If you 
don’t want the magazine or the boott 
t*U us sc, and get yon? money b«cK. 
That's fair, iifl’l it? f rile to NffiE Sin* f* Copy 
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WATCH-STEM WIND AND SET 
One Dollar as Always 

At the price of a new main-spring in a more expensive watch, 
you aie now able to own a watch tliat keeps time as well as :i 



rj 



)\ 






costly one. The new stem wind inul set Dollar Ingersoll is 
just plain good enough for anybody f It will do whatever a watch 
can be expected Lo do — and you don 't have to guess whether that 
may he possible, font's guaranteed unconditionally. A numbered 
and registered guarantee goes inside of ewrr Ingersnll w ate It- 
case, it’s n signed agreement to provide yon with a watch that 
will keep time for one year, and that will be repaired for 25 
cents at any time for nine years afterward ! 

Look for the nime " IngersoII" the dial 

— That’S the only Ivay you cnii Hud tlU 1 iti"e: >nil guarantee inside I In? case. 

Other lncersotls £ Kelipse, Jl/fl: Trl- ’ The Ii)jj;ersoll Tbillir Chain away* more 
utivpJi, £1.7%i, and 1 Si l- bch “ Midget* 1 • p(v-d tliLijj any cliain — 12 beautiful 

J, .die* ■ Watch. $2.(10. Booklet free. p. 4 items. In slutcr; evenwtierEi it hy 
fi'dd (iv i'iU.000' dtsilers T or scut by mail, iualI, postpaid ,n,d fiuarantecd — 

Postpaid by ru so me price. I Circular fret. 

If you an- an amateur photrijpapher and kitiiw where i here’s a hnv hftweeu ciffhl and fifteen vears old who 
take^i h “fetching 1 ” port rail— write us for particulars. Wt> ;ue ^hinting a pri^e contest that will interest you. 

ROBT, H, INGERSOLL & BRO m 68 Jewelers Court, New York City 
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£IARINf>- 

ENGINE- 

Engine Only 

l^H.P>33 / ' 5 
3 H.P.$44 00 



DO YOU REALIZED 



5H.P.$83°° 



/Vhei\yo\i b\iy o\ir 5 HORSE POWER MOTOR 
mi owi\ the best £asolii\e erv^irve ever 

k ade for its size ea\d weight. 

CATALOGUE, 1 to 20 H R for the, askir\£~ 

DETROIT AUTO MARINE CO. 

Wads Bldg. i Cleveland The Bourse, Philadelphia 79 Cortlandt St., New York 






“We Analyze Everything' 

EXPERT WORK AND MANUFACTURING 
PROBLEMS A SPECIALTY 



The Bryant-Miner Laboratories 

355*357 Dearborn Street CHICAGO 



Utica Giant Button’s Flier 

The strongest, the handiest, the most 
powerful and the easiest cut- 
ting tool of its kind. 

Cjii be used a\ ft ptpe fir ip, a flat* nose 
p1ier K and a wire cutter, ll has four 
H .J rc cutters, iwrj oE which art so 
dest fined that ihewirv is held be- 
tween the itisvs after cultin^, 

A Handy Flier That Every 
one Should Have 

IE yrnit dealer does not 
carry them we will send 
postpaid on receipt O I 
price, 

4.1 : in 30 c 

6 in. . i - 40c 
8 in * , . 5Qc 

|Q in. BpC _ ^ 

illy the genuine 
bear this mark. It’s 
a guarantee of quality 

WfUt for r.Vir Putmtitry 
find Cota f'vf 



TOOLS 
OF QUALITY 
iRE STAMPED 



T R A.QC MftPr: 



litica Drip Forge & Tool Co. 

73 CkafieB©(j St* UTICA. N, 



STOP 

fF YOU CAN, the waier In your kitchen faucet with 
the palm ofyour hand. it will give you an hlua of tiic 
power uf water pressure. New when you transitu t This 

power ^cit ntiftcaUy vri'h ihn 



Little Wonder Water Motor 




You can rujt a Fan, sewing 
machine* egg beater, small 
dynatnOj or bottle washer} 
i h at} icn knives and sc iss='r^, 
polish silver, copper and 
brass wares, and do a hun- 
dred other things to lighten 
labor in every house hold. 
The original Faucet water 
motor and onlv one of 
high efficiency on the mar- 
ket. 



"Tarn IIle Jittttt— tWi All-" 

Lasts a life time. Instantly attached to any faucet Always 
ready. Absolutely guaranteed. You need one every- 
body does. Write for booklet. Write now' 



WARNER MOTOR CO. 



Dtpaitment 14 . Flatiron Bufrdiag . N. Y. 






Klondike Hunting Knives 



"A HUNTER'S 



Will nut with ease, nit kinds of (tamo. f 3S l; 

vnry useful Incarnp^ Mimic made of finest c|uahT> tti/.-ur 
steel; brass Uneil fuiDtlles. i and closes* 

PRIf T\, HACK: 

\ o * AXL ? ■ , Inc h M wlo !> i» nt 8 ■ 

N o, t:« . A- i oeh 111 uric can t s* 

* * * * * 

Buy your Sweetheart or Wife a 

No. 91 Nail Cli 



A complete Fin rer Manicure that «an bn curried _ 
[nwketbooK nr pocket. Any man, woman or chi 
- l - miv tliinv ami 

world. 



, WQTPan ui cr,i 

can TiS» them any tiltuv, any time, nncl ran always \\a 



eloau nnLK Ilumlb-M: manxeure 

PllIfK, each 25 ceil IS. er 

20 cents and this “Ad - * will got ono, 

SMITH & HEMENWAY C 

* Airiif vf 









